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ABSTRACT 

We present chemical abundances for 110 stars identified in objective-prism surveys 
as candidates to be very metal-poor. The abundances are derived from high S/N, 
intermediate-resolution spectra obtained with the Keck Observatory Echelle Spectrom- 
eter and Imager. An additional 25 stars with well-determined abundances ranging from 
[Fe/H]= —1.5 and —3.2 were observed and the results used to help calibrate our anal- 
ysis and determine the accuracy of our abundance determinations. Abundances for 
the program stars were measured for Fe, Mg, Ca, Ti, Cr and Ba with an accuracy 
of approximately 0.3 dex. 53 of the stars in our sample have [Fe/H]< —2, 22 have 
[Fe/H]< —2.5 and 13 stars have [Fe/H]< —2.9. Surprisingly, approximately one third 
of the sample is relatively metal rich with [Fe/H]> —1.5. In addition to identifying a 
number of extremely metal-poor stars, this study also shows that moderate-resolution 
spectra obtained with the Keck Echelle Spectrometer and Imager yield relatively accu- 
rate abundances for stars as faint as y = 14 in modest exposure time (~ 20 minutes). 
This capability will prove useful if the so- far elusive stars at [Fe/H]< —4 turn out to be 
mostly fainter than V = 15. 

Subject headings: stars: abundances, stars — Population II — instrumentation: spec- 
trographs 



1. Introduction 

In the last decade the number of identified extremely metal-poor (EMP) stars with [Fe/II]< 
—2.5 has increased by almost an order of magnitude. Studies of these relics of the early star- 
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formation epoch of the Galaxy have been used for investigations ranging from deriving ages for 
individual halo stars to improving our knowledge of neutron capture cross-sections in heavy nuclei. 
The most extreme cases, stars with [Fe/H]< —3, should carry the signatures of only a few post- 
Big Bang nucleosynthetic events. One of the exciting prospects for investigations in this area is 
to identify the nature of "Population III" objects through their nucleosynthetic signatures in the 
atmospheres of [Fe/H]< —3 stars. 

The majority of the known stars with [Fe/H]< —3 were discovered as part of the "HK" survey 
of Beers, Preston k, Shectman (1992) (hereafter BPS). Candidates were identified in objective-prism 
survey plates obtained with either the Burrell Schmidt telescope located at Kitt Peak (leading to the 
candidates with BS designations) or the Curtis Schmidt telescope located at Cerro Tololo (leading 
to the candidates with CS designations). Follow-up spectra obtained at low spectral resolution were 
then used to make rough [Fe/H] estimates and further refine the sample. The objects identified 
through this process have become the targets for a large number of foUowup studies with large 
telescopes and high-resolution spectrometers starting with Mcwilliam et al. (1995) and continuing 
through the present (e.g. Cayrel et al., 2004). 

Many of the BPS candidates from the Curtis Schmidt survey have had fairly secure metal 
abundances determined. In this paper we present the results of analysis of 110 stars mostly from 
the BPS survey for metal-poor stars. Many of the candidates from the BS survey have only 
photometry published. In order to determine [Fe/H] with reasonable accuracy, we obtained spectra 
of these stars along with those for a number of well-studied abundance "standards" with the 
Echelle Spectrometer and Imager (ESI) at the Keck 2 telescope (Sheinis et al. 2002, and see brief 
description below). This spectrometer, with relatively short exposures, produces spectra with high 
enough resolution and signal-to-noise to measure the abundances of a range of elements from Mg to 
Ba. In the following sections we discuss the eff^ectiveness and limitations of using ESI for measuring 
abundances in metal-poor stars and present equivalent-width-based abundances for the program 
stars. Our principal goal is to identify new EMP stars. 



2. Observations 

Over several runs and four years, we used ESI to obtain spectra of 110 stars from the lists of 
BPS and Norris, Beers k. Ryan (1999). We also observed 25 metal-poor stars for which high spectral 
resolution, high quality studies exist in the literature to evaluate the suitability of ESI spectra for 
measuring chemical abundances. Wc will refer to stars in this latter group as "abundance standards" 
for the remainder of the paper. Twelve of the standards were chosen from the objects studied in 
Fulbright (1999), three from Pilachowski et al. (1996) and three are the globular cluster giants 
M15-S4, M15-K341, and M92 VlI-18 with abundance studies from Kraft & Ivans (2003), Sneden et 
al. (1997), and Sneden et al. (2000). An additional eight of the BS/CS stars with published high 
spectral resolution studies were also used as abundance standards. 
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We chose the BS/CS program objects by targeting the most metal-poor stars from Table 5 of 
BPS and by selecting the stars from Norris, Beers & Ryan (1999) that showed the largest U — B 
excess B — V colors > 0.5. 

We used ESI in the echellete mode with the 0'(75-wide slit. This results in a spectral resolution 
of i? ~ 7000 and wavelength coverage from 3900 to 10000 A. Exposure times ranged from 300 to 
1200 seconds. Star designation from the above references, date of observation, exposure time and 
signal-to-noise at 6035 A are presented in Table 1 for the standards. Table 2 has the observation 
details for the program stars, all of which have signal-to-noise values of around 150 per pixel. 

3. Data Reduction and Extraction 
3.1. Processing 

Image preparation and reduction was carried out using IRAF. The spectra were extracted using 
the echelle package. Scattered light was fit and subtracted with a smooth function calculated from 
the regions between the spectral orders using the APSCATTER routine. The routine APALL was 
then used to extract the orders into one-dimensional spectra. The spectra were then normalized 
using the CONTINUUM routine in IRAF. Although arcs were taken during each run, we found it 
adequate to use only a single wavelength solution for all of the spectra and make a small (generally 
less than 5 km s^^) zeropoint correction based on the positions of night sky lines. A sample region 
from two spectra is shown in Figure 1. 

3.2. Equivalent Width Measurements and the Spectral Line List 

The program SPECTRE (Fitzpatrick & Sneden 1987) was used to measure equivalent widths 
of the spectral lines in the extracted, continuum-normalized spectra. In most cases the equivalent 
widths were measured by Gaussian fitting. In some cases direct integration was used when the line 
did not approximate well a gaussian profile. The equivalent width measurements are presented in 
Tables 3, 4, 5, and 6. 

The list of atomic lines used in our abundance determinations, including excitation potentials 

and gf values, is given in Table 7. The list was obtained after some experimentation using the 
abundance standards spectra. The initial list was based on that used for metal-poor stars in the 
various HIRES studies of Johnson and collaborators (e.g. Johnson & Bolte 2002). Lines in more 
crowded regions were discarded because of the resolution limit of ESI. Lines were also discarded if 
they consistently resulted in discrepant abundances compared to other lines of the same element in 
the analysis of the abundance standards. Whenever the option was present, we used experimental 
rather than theoretical or solar gf values. We used the line list for the barium hyperfine splitting 
given in Mc William (1998). 
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4. Abundance Determinations 

4.1. Atmospheric Parameters 

The usual spectroscopic methods for deriving atmospheric parameters in higher resolution 
studies (R> 30000) cannot be applied to the ESI spectra analysis. There are in general too few Fe 

I lines to adjust our values of effective temperature and microturbulent velocity. Additionally, Fe 

II could not be measured reliably, eliminating the option of using ionization balance to calculate 
surface gravity. 

We therefore derived the atmospheric parameters for each abundance standard using photo- 
metric values. In almost all cases we calculated the temperature using B — V values, although 
when available we used the additional temperature indicator b — y. As a check we used V — K 
derived temperatures as comparisons. As discussed later, we preferred b — y as the temperature 
indicator for the program sample. We used the method and formulae presented in Alonso, Arribas 
&: Martinez-Roger (1996 and 1999) for transforming colors to Tcff . The cluster giants had colors 
too red to obtain accurate temperatures via this method, and we derived abundances for these 
stars only using already published atmospheric parameters. Given effective temperature, we then 
obtained surface gravity values using Bergbusch &; Vandenberg (1992) isochrones and an initial 
guess of [M/H]. The photometry of the standards and program stars is presented in Tables 1 and 
2, respectively. 

Microturbulent velocity (^) was assigned in a very simple manner. A velocity of 2 km s~^ was 

assigned to giants (defined here by log g < 3.0), 1.5 km s~^ to subgiants (3.0 < log g < 3.9) and 
1 km s^^ for main-sequence stars (log g > 3.9). This gives a reasonable agreement with the range 
of 4 values given in studies such as Cayrel et al. (2004), Johnson (2002), and McWilliam et al. 
(1995). 

Finally, the [M/H] value of the atmosphere was found by iterating on the initial guess until 
the derived [Fe/H] matched the model value to within 0.2 dex. The formulae of Alonso et al. (1996 
and 1999) depend on [M/H], and therefore so do the values for effective temperature and surface 
gravity according to our methods. We iterate these atmospheric parameters until the metallicity 
of the atmosphere was similar to the final stellar metallicity. This procedure was carried out on all 
of the abundance standards and program sample. 

4.2. Reddening 

We obtained reddening estimates for B — V and V — K using the Schlegel et al. (1998) dust 
maps. The reddening estimates for the objects with b — y colors were taken directly from the 
Anthony- Twarog et al. (2000) paper, which is based on the Burstein Sz Heiles (1982) dust maps. 

For almost all of the abundance standard stars no reddening was applied because they are 
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relatively nearby. The exceptions were the BS/CS abundance standards. These objects are on 
average much further away than the brighter HD/BD standards. For this subset of the standards, 
the photometry used to derive atmospheric parameters was dereddened. For the program stars we 
calculated abundances for two cases, one assuming the full column of dust in the direction of the 
stars, the other assuming no reddening. The atmospheres for the program stars, with and without 
a reddening correction, are given in Table 8. 

4.3. Abundances 

We use Kurucz model atmospheres with overshooting, no a-enhancement, and without the new 
ODF, optical depth function, (http://kurucz.harvard.edu/grids.html) and the LTE line analysis 
program MOOG, written by Chris Sneden (http://verdi.as.utexas.edu/moog.html), to derive our 
final abundance results. Based on our careful selection of lines, we assumed the lines in our final 
line list are unblended. 

Table 9 presents the number of lines we measured for each element in each object, and the 
standard deviations of these measurements. We do not include Cr in this table because we only 
measure its 5345.81 A line. 

4.4. Radial Velocities 

We used the FXCOR routine in IRAF to get cross-correlation-based velocities using two abun- 
dance standard stars with velocities closely matching previously published values, HD 63791 and 
HD 74462 as references. For each program star four separate orders were cross correlated against 
each velocity standard. Obviously discordant correlation peaks were discarded and the rest aver- 
aged. The typical RMS scatter from these measurements was 4 km s^^. As mentioned in §3.1 there 
was a correction of < 5 km s^^ based on measurement of night sky lines. This correction is accurate 
to ~ 1 km s~^ec. There may be an overall offset due to incorrect velocities of our 'standard' objects, 
but taking the above values as our random errors gives a final internal uncertainty of ~ 4.2 km s~^. 

5. Comparisons with Previous Studies: Abundance Standards 

5.1. Equivalent Widths 

Figure 2 compares our equivalent width values with studies that have a significant common 
set of measured lines. The overlaps are 13 stars and 70 lines for Fulbright (2000), 2 stars and 27 
lines for McWilliam et al. (1995), and 3 stars and 65 lines for Johnson (2002). The average offsets, 
all in the direction of our values minus the previous studies, are 7.3, 7.3, and 6.9 mA, for Fulbright 
(2000), McWilliam et al. (1995), and Johnson (2002), respectively. The standard deviations, also 
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in the same order, came out to 9.4, 12.9, and 8.0 mA. We believe the offset is due in part to the 
lower resolution spectra from ESI. Even with our careful selection of lines, our study may still 
have blending from additional lines not affecting these higher resolution measurements. This effect 
would make our abundances systematically too high, an effect which will be discussed in more 
detail in a following section. We did institute a cut-off by excluding lines with measured equivalent 
widths greater than 200 mA in our analysis. The best fit lines from Figure 2 does not include the 
few points shown to have been measured greater than 200 mA, nor are these points included when 
calculating the offset values. 

5.2. Atmospheres 

Figure 3 compares atmospheric parameters we derived from photometric values compared to 
parameters given by Fulbright (1999) and Pilachowski et al. (1996). Overall our atmospheric 
parameters are close to published values shown in Table 10. Our final results are summarized in 
Table 11. The standard deviation for temperatures derived from B — V temperatures is 125 K; 
the value is reduced to 118 K for 6 — y temperatures. For this reason we used b — y determined 
temperatures for the program sample when it was available. For logg values determined hy B — V 
and b — y derived temperatures, the standard deviations are both 0.46 dex. The atmospheric values 
determined from V — K arc very similar to the other colors, and the standard deviations are 127 
K in temperature, and 0.54 in logg. 

5.3. [Fe/H] 

We plot A [Fe/H] (in the sense of our values minus previous values) versus atmospheric param- 
eters in Figure 4. There is a ~ 0.12 dex offset between our values compared to previously published 
values and small trends in log^, Teff and ^. 

Figure 4 suggests our giant and subgiant metallicities are approximately 0.1 dex too high, while 
dwarfs are an additional 0.2 dex too high. The overall offset follows directly from Figure 2 which 
show that our equivalent widths are measured consistently too high in comparison to the higher 
resolution study. In a test case of a typical object, decreasing all of the equivalent widths by 7.0 
mA yielded a metallicity 0.1 dex lower than the previous value, fitting the offset almost perfectly. 
The trend with surface gravity, which is also apparent in Tgg and ^, is more difficult to understand, 
but may be a result of our simple assumption about ^. However, for the purpose of this work, to 
identify the bona-fida EMP stars in the candidate lists, these accuracies for [Fe/H] are more than 
sufficient. 
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5.4. Other Elements 

The abundance results for the standards are presented in Tables 12, 13, and 14. The final 
results are also plotted in Figures 5, 6, and 7. The sense of the plots is our abundance value minus 
the previously published value. 

The agreement is generally within a factor of two, and roughly consistent with errors calculated 
from atmosphere values. In all of the figures lines have been drawn at ±0.3 dex. We have also 
marked the objects from the Pilachowski et al. (1996) work with diamond symbols. We measure 
the a-element abundances too high relative to this previous study. Without these points, our 
measurements are fairly consistent with the other previous values, but we may be measuring Ti II 
too high overall. 

We also carried out an average of the a-elements for comparisons. This is shown in Figure 
8. Though there is a noticeable scatter in the comparisons, we do quite well in reproducing the a 
abundances to within 0.15 dex. 

6. Abundance Errors 

There are three main components to the abundance error budget. The errors in adopted 
model atmosphere, uncertainties in the equivalent-width measurements and errors in the atomic 
line parameters all contribute to the final abundance uncertainty. These are discussed below. An 
estimate of the combined errors can be derived from the scatter in Figures 5, 6, and 7 where we 
compare our abundance measurements to the high-quality literature values for the 25 "standard" 
stars. The RMS values of those differences give a good estimate of the accuracy of our abundance 
measurements. The B — V atmosphere derived abundances compared to the abundances of previous 
studies give standard deviations of 0.16, 0.22, 0.20, 0.23, 0.18, and 0.22 dex in Fe, Mg, Ca, TII, Cr, 
Ba II abundances, respectively. 

6.1. Errors due to uncertainties in the adopted atmosphere parameters 

The sensitivity of [Fe/H] and other element abundances to each atmospheric parameter was 

determined by varying each input parameter while holding the others fixed and deriving the abun- 
dance. Three stars were chosen for this analysis, HD 94028, BD-l-37 1458, and CS 22892-052, picked 
to represent dwarfs, sub-giants, and giants respectively. 

We then calculated the atmospheric error assuming uncertainties of ±125 K in Tpff , ±0.5 dex 
in logg', ±0.5 km s~^ in ^, and ±0.2 in [Fe/H], and then adding the resulting [Fe/H] variations in 
quadrature. The errors for effective temperature and surface gravity were estimated by taking the 
standard deviation from the differences between the previously published values and our B — V 
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atmospheric values. One cross term was taken into account because of the coupling of Teff and logs'. 

Varying the T^s by +125 K in HD 94028, BD+37 1458, and CS 22892-052, gave changes in logg 
of -0.04 dex, 0.17 dcx, and 0.38 dex, respectively. This effect was then added into the quadrature 
sum. Although the Teff and logy are also dependent on [M/H], the error caused by [M/H] variation 
is so small that those cross terms have a negligible effect. 

Tables 15, 16, and 17 give the values used in this analysis and the effects on the three stars. 
The final error estimate includes the Teff and logg coupling term. For all three stars the final errors 
are approximately the same, 0.2 dex for [Fe/H], [TIl/Fe], and [Ba Il/Fe], and 0.1 dex for [Mg/Fe], 
[Ca/Fe], [Cr/Fe]. 

6.2. Errors due to uncertainties in the equivalent width measurements and atomic 

parameters for individual absorption lines 

When there are multiple lines measured for an element. Table 9 gives an estimate for the 
error from equivalent width and atomic parameters. The error for the case when only one line 
is measured is less obvious. Therefore we turn back to our abundance standard comparisons. To 
match the errors from rms scatter (an estimate of the total error) and get answers that agree with 
the literature abundances, a value of about 0.1 dex, i.e. 0.17 dex when adding in quadrature, 
needs to be added to the atmospheric errors in Mg, Ca, and Cr. We assume that this additional 
scatter arises from the combination of equivalent width measurement error and incorrect atomic 
parameters. In general the cr's from Table 9 are in this 0.1 to 0.15 dex range, including the Til and 
Ba II measurements. A conservative estimate for our errors would then be our atmospheric errors 
plus 0.15 dex (or 0.23 dex when adding in quadrature). This gives agreement with general errors 
when multiple lines are measured, and gives confidence in assigning this value to when only one 
line is used in the abundance determination. 

7. Results 

For the program CS/BS stars we carried out the same analysis as for the abundance standards. 
The final abundance results are presented in Tables 18 and 19 for the two cases with and without 
reddening correction. There are a number of stars with [Fe/H]> —1.5. We did not include abun- 
dance standards with [Fe/H]> —1.5 and make no claim of accuracy for these 'metal-rich' stars. We 
can say with certainty that they are relatively metal-rich. The radial velocities for each of these 
objects is presented in Table 8. 
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8. Discussion 

Figure 9 shows the abundance distribution for our program stars. Because of poorly-characterized 
selection functions that have shaped our sample, the metallicity distribution is not meaningful. 
However, our goal was to identify bona-fida EMP stars for further study, and Figure 9 shows that 
wc have a number of EMP stars. There are 30 stars with [Fe/H]< —2.5 for which no detailed 
abundance studies have been carried out, and for which we have measured the abundances to an 
accuracy of about 0.3 dex. Surprisingly, nearly 25% of the sample turned out to be relatively 
metal-rich, i.e. [Fe/H]> —1.5. 

The upper panel of Figure 10 shows the summed a-element abundance ratios for the stars in 
our sample. Although the scatter is large, we see that well known property of super-solar [a/Fe] 
for metal-poor stars is reproduced in these stars. The trend towards solar [a/Fe] with increasing 
[Fe/H] is also noticeable, even though our errors may be much larger in this regime. The lower 
panel of Figure 10 plots the Ba trend with [Fe/H]. The behavior is consistent with the trend shown 
in Figure 2 in McWilliam (1998). The Ba-rich star in Figure 10, CS 31062-050 has already been 
the subject of a recent study by Johnson & Bolte (2004). We are currently obtaining and analyzing 
high-resolution spectra of many of the EMP stars that we have identified in this study. 

The ESI instrument has proven capable of identifying EMP stars in a very efficient manner 
down to F ~ 14.5. Exposures times ranging from 10 to 20 minutes produced very good signal 
to noise data for the faintest of the BS/CS sample. From these data we are able to measure 
abundances well enough to measure [Fe/H] to very low values with a precision of ~ 0.3 dex, and 
discover low a stars, as well as find stars with anamolously high Ba. 
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Fig. 1. — Sample regions of two spectra. Both have had been corrected to rest frame velocity and 
identified features have been labeled. 
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Fig. 2. — Equivalent width comparisons with Fulbright et al. (2000), McWiUiam et al. (1995), and 
Johnson (2002). The dashed hnes are the one-to-one lines, and the solid lines represent the best fit 
lines. The slopes for each best fit line are 0.93, 0.90, and 0.92, and the intercepts are -1.2, 2.4, and 
0.1 mA, in the same order as listed before. 
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Fig. 3. — Atmospheric parameters comparison for the standards, plotting our derived parameters 
versus previously published parameters. The solid line is the one-to-one line. 
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Fig. 4. — A plot of atmospheric trends. The error bars are the errors derived from atmospheric 
variations ('^0.2 dex) added to the standard deviations from the line to line variations. The diamond 
symbols represent the CS/BS standard stars, the * represents the globular cluster stars, and the 
crosses all others. 
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Fig. 5. — Element by Element comparison using literature atmopsheres. The diamond symbols 
represent Pilachowski et al. (1996) stars, and the * all other standards. 
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Fig. 6. — Element by Element comparison using B — V atmopsheres. The diamond symbols 
represent Pilacliowski et al. (1996) stars, and the * all other standards. 
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Fig. 7. — Element by Element comparison using b — y atmopsheres. The diamond symbols represent 
Pilachowski et al. (1996) stars, and the * all other standards. 
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Fig. 8. — Comparisons of a elements of the standards with hterature values. The sense is our 
values minus literature. Abundances are derived from (a) literature values, (b) B — V atmospheres, 
and (c) b — y atmospheres. The average of the offset, the dased lines, are 0.06, 0.09, and 0.09 dex, 
respectively. 
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Fig. 9. — The program star metallicity distribution using bins of 0.2 dex in [Fe/H]. 



- 21 - 




Fig. 10. — Trends of averaged a and barium abundances of the program stars versus metallicity. 
The arrows represent upper hmits for the Ba abundances. A representative error bar is shown in 
the lower left hand corner of each plot. A line averaging the a. values in bins of 0.25 dex in [Fe/H] 
is also included in the top plot. 
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Table 1. Photometry of Abundance Standards 



St Off 


V 


B -V 


" y 


V ~ K 


A n nTifpn 


Phot. 


Flxn Time 

1—J.A. • _L- ±±±±^ 


S/N 


ID 










E{B — V) 


Ref. 


(s) 


at 6035 A 


BD-03 2525 


9.67 


0.48 


0.349 


1.48 


0.00 


1,2 


60 


324 


BD+02 3375 


9.93 


0.45 


0.352 


1.45 


0.00 


1,2 


240 


273 


BD+23 3130 


8.95 


0.64 




2.00 


0.00 


4 


120 


330 


BD+37 1458 


8.92 


0.60 


0.432 


1.83 


0.00 


1,2 


60 


245 


HD 6755 


7.73 


0.72 


0.487 


2.06 


0.00 


1,2 


8 


170 


HD 44007 


8.06 


0.84 


0.559 


2.37 


0.00 


1,2 


15 


252 


HD 63791 


7.92 


0.85 


0.612 


2.49 


0.00 


2,3 


10 


343 


HD 74462 


8.69 


0.97 


0.655 


2.69 


0.00 


1,2 


70 


276 


HD 84937 


8.28 


0.40 


0.302 


1.24 


0.00 


1,2 


30 


292 


HD 94028 


8.23 


0.47 


0.344 


1.39 


0.00 


1,2 


30 


245 


HD 115444 


9.00 


0.78 


0.586 


2.38 


0.00 


1,2 


10 


276 


HD 122563 


6.20 


0.91 


0.639 


2.47 


0.00 


1,2 


20 


170 


HD 163810 


9.62 


0.60 


0.424 


1.78 


0.00 


1,2 


60 


217 


HD 204543 


8.31 


0.87 


0.635 


2.53 


0.00 


1,2 


30 


191 


M15-S4 


12.79 


1.34 






0.11 


5 


600 


148 


M15-K341 


12.79 


1.33 






0.11 


6 


600 


208 


M92 VlI-18 


12.18 


1.29 






0.02 


6 


480 


250 


BS 16085-050 


12.16 




0.562 


2.22 


0.00 


7 


450 


219 


CS 22166-016 


12.73 


0.59 




1.97 


0.02 


8 


600 


201 


CS 22183-015 


13.74 


0.68 






0.03 


3,8 


1200 


183 


CS 22878-101 


13.79 


0.71 


0.559 


2.42 


0.09 


7,9 


600 


214 


CS 22892-052 


13.96 


0.75 




2.25 


0.03 


8 


600 


128 


CS 22898-027 


12.76 


0.50 


0.396 




0.06 


7 


900 


159 


CS 22949-048 


13.66 


0.74 






0.02 


10 


900 


222 


CS 31082-001 


11.67 


0.75 


0.542 


2.21 


0.02 


7,11 


600 


284 



Note. — V magnitudes taken from Simbad, and K magnitudes are taken from the Two Micron 
An Sky Survey. 



References. — (1) B — V data taken from average Simbad values; (2) h — y values from Hauck &; 
Mermilliod 1998; (3) S - F from Suntzeff et al. 1998; (4) B-V from Carney & Latham 1987; (5) 
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B -V from Sneden 1997; (6) B - V from Sncdcn 2000; (7) b-y from Anthony-Twarog 2000; (8) 
B -V from Beers et al. 2000; (9) B -V from Cohen et al. 2002; (10) B -V from Sneden et al. 
2003;(11) B-V from Hill et al. 2002 
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Table 2. Program Star Photometry 



otar ID 


V 


JD ~ V 


tj\tS — V ) 


b — y 


cl 


(0 - y)o 


clo 


Kei. 


Exp. time 


Date obs. 


BS 16076-006 


13.56 






0.424 


0.730 


0.398 


0.725 


1 


900 


2003 Apr 28 


BS 16077-007 


12.35 






0.338 


0.193 


0.338 


0.193 


1 


400 


2001 jan 21 


BS 16080-054 


12.79 






0.564 


0.474 


0.562 


0.474 


1 


450 


2001 Jul 7 


BS 16080-093 


13.61 


0.69 


0.02 










2 


600 


2001 Jul 7 


BS 16084-160 


13.16 






0.615 


0.473 


0.610 


0.472 


1 


450 


2001 Jul 7 


BS 16467-062 


14.03 






0.480 


0.222 


0.480 


0.222 


1 


900 


2003 Apr 28 


BS 16470-073 


14.16 


0.73 


0.04 










3 


900 


2003 Apr 23 


BS 16470-092 


13.94 


0.48 


0.03 










3 


1200 


2003 Apr 23 


BS 16472-018 


13.56 






0.539 


0.371 


0.513 


0.366 


1 


600 


2003 Apr 23 


BS 16472-081 


13.86 


0.89 


0.08 










3 


900 


2003 Apr 23 


BS 16477-003 


14.19 






0.558 


0.324 


0.548 


0.322 


1 


900 


2001 Jul 7 


BS 16543-092 


14.16 






0.666 


0.720 


0.664 


0.720 


1 


900 


2003 Apr 23 


BS 16546-076 


13.68 


0.86 


0.03 










3 


600 


2001 Jul 7 


BS 16547-005 


12.89 


0.88 


0.14 










3 


600 


2003 Apr 23 


BS 16547-006 


14.02 


0.56 


0.14 










3 


900 


2003 Apr 23 


BS 16547-025 


13.62 


0.78 


0.11 










3 


600 


2003 Apr 23 


BS 16547-032 


13.91 


0.75 


0.12 










3 


800 


2003 Apr 23 


BS 16547-072 


13.43 


0.83 


0.18 










3 


600 


2003 Apr 23 


BS 16547-082 


13.94 


0.79 


0.16 










3 


800 


2003 Apr 23 


BS 16547-099 


14.15 


0.68 


0.20 










3 


800 


2001 Jul 7 


BS 16550-087 


13.76 


0.83 


0.03 










3 


900 


2003 Apr 23 


BS 16551-058 


13.49 


0.80 


0.09 










3 


600 


2003 Apr 23 


BS 16559-060 


14.14 


0.72 


0.17 










3 


900 


2003 Apr 23 


BS 16559-083 


13.73 


0.72 


0.12 










3 


900 


2003 Apr 23 


BS 16559-108 


14.23 


0.75 


0.10 










3 


900 


2003 Apr 23 


BS 16920-017 


13.93 


0.76 


0.01 










2 


1000 


2001 jan 21 


BS 16928-053 


13.54 


0.84 


0.01 










2 


600 


2003 Apr 23 


BS 16929-005+ 


13.5 


0.64 












4 


900 


2003 Apr 23 


BS 16934-009 


12.73 


1.27 


0.02 










3 


400 


2001 Jul 7 


BS 16934-060 


14.03 






0.480 


0.222 


0.480 


0.222 


1 


1000 


2003 Apr 23 


BS 16934-072 


14.13 


0.41 


0.02 










3 


1000 


2003 Apr 23 


BS 16945-054 


13.67 






0.450 


0.198 


0.450 


0.198 


1 


600 


2003 Apr 23 


BS 16972-003 


14.28 


0.40 


0.02 










3 


900 


2003 Apr 23 


BS 16972-013 


13.58 






0.380 


0.278 


0.363 


0.275 


1 


900 


2003 Apr 23 


BS 16981-009 


13.66 






0.466 


0.281 


0.454 


0.279 


1 


600 


2001 Jul 7 


BS 16981-018 


13.78 


0.79 


0.05 










3 


600 


2001 Jul 7 


BS 16986-072 


13.37 






0.691 


0.538 


0.667 


0.533 


1 


900 


2003 Apr 23 


BS 17139-007t 


14.3 


0.45 












4 


1200 


2001 jan 21 


BS 17139-018 


14.38 






0.404 


0.515 


0.393 


0.513 


1 


1200 


2001 jan 21 


BS 17439-003 


13.00 


0.52 


0.06 










3 


600 


2003 Apr 23 


BS 17439-038 


13.48 


0.69 


0.05 










3 


600 


2003 Apr 23 


BS 17439-062 


13.14 


0.57 


0.06 










3 


600 


2003 Apr 23 


BS 17444-032t 


13.2 


0.44 












4 


720 


2001 jan 21 


BS 17444.055 


13.98 






0.515 


0.529 


0.489 


0.524 


1 


900 


2001 jan 21 


BS 17446-025t 




0.44 












4 


750 


2001 Jul 7 


BS 17570-090 


13.15 






0.347 


0.348 


0.337 


0.346 


1 


600 


2001 jan 21 
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Table 2 — Continued 



Star ID 


V 


B-V 


E{B - V) 


b-y 


cl 


(6 - y)o 


do 


Ref. 


Exp. time 


Date obs. 


rSb i7o7z-U4o 


13.96 


0.56 


0.04 










3 


600 


zUUo Apr 26 


rSb i7o72-UD7 


13.37 


n A A 
U.44 


0.03 










3 


900 


2UU1 jan 21 


rSb 17o7d-UU2 


10.53 


n A A 
U.44 


0.04 










3 


120 


2UU1 jan 21 


r>k> i7o7b-U/ i 


12.26 


0.43 


0.04 










3 


400 


onm if^n oi 
2UU1 jan 21 


Bb 17577-U54 


13.76 


0.60 


0.05 










3 


600 


2UUo Apr 2o 


Bb 17ool-U4z 


13.75 


0.53 


0.05 










3 


900 


nnnn n /r o 

2UUU Mar 8 


rJb i7ooi-Uoz 


12.93 


0.72 


0.03 










3 


600 


2UU1 jan 21 


rsb 17581-Uyo 


13.03 


0.50 


0.05 










3 


600 


onm i OI 

2001 jan 21 


rib i ( Ooi-iUi 


12.80 


0.69 


0.04 










3 


600 


onm ii^n 01 
2UU1 jan 21 


no "iTcro"i i"io 

Bb 175ol-ilo 


12.93 


0.56 


0.05 










3 


600 


onno A*-.^- 00 

2UUo Apr 26 


rJb i/ooO-UoU 


13.16 






0.809 


0.590 


0.608 


U.OOU 


1 


900 


onnn A o 
2UUU Aug 5 


r>b i75o7-UUo 


13.12 


0.56 


0.04 










3 


600 


onnu A -F-.,^ OQ 
2UUo Apr 26 


Bb 17oo7-Ulo 


13.24 


0.51 


0.04 










3 


600 


onno A 00 

2OU0 Apr 26 


Bb i7oo7-U^i 


13.23 


0.68 


0.05 










3 


720 


onm -Jr^i-. 01 
2UU1 jan 21 


Bb 17oo7-U41 


11.59 


1.42 


0.06 










3 


250 


onm int-t 01 
2UU1 jan 21 


no 1 "7^0*7 nr\ri 

Bb 175o7-Uyy 


13.70 


0.59 


0.05 










3 


900 


onm : „ 01 

2UUl jan 21 


Bb 175o7-ilo 


13.42 


0.64 


0.05 










3 


900 


onm : „ 01 

2UU1 jan 21 


Ob zzi74-Uiz 


14.98 






0.545 


0.621 


0.517 


0.615 


1 


600 


onnn A -..^ o 

2000 Aug 8 


y^O 001 on nncT* 

Ob 221oU-UU5 


14.02 


0.50 


0.03 










5 


1800 


1 nnn 

lyyy uct 2d 


Cb ^zloo-Uoi 


13.62 


0.62 


0.04 










5 


900 


onnn A i-m- q 
2UUU Aug o 


Cb 221o5-UU7 


13.34 


0.71 


0.06 










5 


900 


1 nnn at on 

lyyy jnov oO 


Cb izloy-UUo 


13.54 






0.289 


-U.o4 


0.273 


-0.34 


i 


900 


onm OI 
2UU1 jan 21 


onion nn'7 

Ob z2iyu-uu 1 


14.20 


0.46 


0.03 










5 


900 


1 nnn M^^,. Qn 
1999 INOV oU 


Ob 22o5U-UoO 


14.41 


0.64 


0.07 










5 


600 


1 nnn o oT 
1999 bep 27 


Cb 22ooo-u20 


14.58 


0.44 


0.03 










3 


1000 


onno A„,. OQ 

20Uo Apr 26 


y^O ooonn nTT 


10.97 


1.18 


0.11 










3 


450 


onno A OO 

2003 Apr 23 




14. /4 


0.59 


0.04 










5 


900 


1999 bep z8 


Ub 22\rLA-(Jo2 


13.28 


0.59 


0.04 










5 


600 


1999 bep 28 


Ob 22949-029 


14.63 


0.43 


0.05 










5 


600 


"1 nnn M„ on 

1999 iNov 29 


/^c oonc:n 1 ceo 
Ob z29oU-100 


13.73 






0.489 


0.372 


0.441 


0.362 


1 


600 


onnn A ...^ o 

2U0U Aug 8 


(^b 2zyO/-U2Z 


lo.oO 






u.ouy 


n QQ/1 
u.oy4 


n AClA 


U.oyi 


1 
i 


yuu 


onnn Ann- oq 
zUUU Aug Zo 


CS 22962-006 


12.85 






0.298 


-0.015 


0.282 


-0.018 


1 


600 


2001 jan 21 


CS 22963-004 


14.98 


0.53 


0.05 










5 


600 


1999 Nov 26 


CS 22965-016* 


14.05 


0.75 


0.04 










5 


600 


1999 Nov 29 


CS 22965-029 


13.76 






0.456 


0.508 


0.412 


0.499 


1 


600 


2000 Aug 28 


CS 29497-040 


13.86 


0.58 


0.02 










3 


900 


2000 Aug 8 


CS 29502-092 


11.88 


0.77 


0.10 










3 


600 


2000 Aug 28 


CS 29510-008 


13.74 


0.57 


0.02 










3 


600 


2000 Aug 8 


CS 29510-058 


13.53 


0.67 


0.02 










3 


900 


2000 Aug 8 


CS 29517-025* 


14.15 


0.55 


0.03 










5 


600 


1999 Nov 29 


CS 30301-043 


13.00 


1.22 


0.06 










3 


450 


2003 Apr 23 


CS 30306-082+ 




0.58 












4 


900 


2003 Apr 23 


CS 30306-110 


13.12 


0.47 


0.05 










3 


600 


2003 Apr 23 


CS 30306-126 


13.81 


0.52 


0.04 










3 


600 


2003 Apr 23 


CS 30311-012 


13.91 


0.90 


0.03 










3 


1100 


2001 jan 21 


CS 30311-050 


12.57 


0.55 


0.03 










3 


600 


2003 Apr 23 
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Table 2 — Continued 



Star ID 


V 


B-V 


E{B - V) 


h-y 


cl 


(6 - y)o do 


Ref. 


Exp. time 


Date obs. 


CS 30315-093 


14.14 


0.54 


0.02 








3 


900 


2000 Aug 28 


CS 30320-006 


14.41 


0.51 


0.02 








3 


1000 


2003 Apr 23 


CS 30320-069 


14.51 






0.312 


0.194 


0.299 0.191 


1 


1200 


2003 Apr 23 


CS 30325-028 


12.88 


0.76 


0.04 








3 


450 


2001 Jul 7 


CS 30329-078 


13.85 


0.73 


0.15 








3 


600 


2001 Jul 7 


CS 30329-129 


14.11 


0.70 


0.13 








3 


800 


2001 Jul 7 


CS 30331-018 


14.07 


0.66 


0.05 








3 


600 


2000 Aug 8 


CS 30332-067 


14.18 


0.57 


0.05 








3 


600 


2000 Aug 28 


CS 30332-114 


14.13 


0.59 


0.12 








3 


900 


2000 Aug 8 


CS 30338-119 


13.82 


0.59 


0.05 








3 


900 


2000 Aug 28 


CS 31060-030 


13.56 


0.54 


0.02 








3 


900 


2000 Aug 28 


CS 31060-043 


11.53 


0.61 


0.03 








3 


600 


2000 Aug 8 


CS 31061-062 


13.89 






0.447 


0.304 


0.417 0.298 


1 


600 


2000 Aug 8 


CS 31062-050 


13.04 


0.64 


0.03 








3 


900 


2000 Aug 8 


CS 31069-064 


13.89 


0.59 


0.02 








3 


900 


2000 Aug 8 


CS 31070-058 


13.52 






0.562 


0.414 


0.538 0.409 


1 


900 


2000 Aug 28 


CS 31078-018 


13.21 






0.547 


0.251 


0.488 0.239 


1 


900 


2000 Aug 8 


CS 31083-059 


13.41 


0.77 


0.27 








3 


900 


2000 Aug 8 


CS 31085-024 


14.00 


0.81 


0.11 








3 


900 


2000 Aug 8 


CS 31088-083 


13.37 


0.69 


0.09 








3 


900 


2000 Aug 8 



^The photometry information from AUende Prieto et al. 2000 was derived directly into dereddened 
colors from R ~ 2000 spectra, and therefore we do not apply a reddening correction to any of these 
stars. 

*These spectra were taJjen with a l".25-wide slit, and therefore the standard calibrations do not fully 
apply to them. 

References. — (1) Anthony-Twarog et al. 2000; (2) Bonifacio et al. 2000; (3) Norris et al. 1997; (4) 
AUende Prieto et al. 2000; (5) Beers et al. 2000 
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Table 3. EW measurements of Mg and Ca in mA 



Star 


Mgl 


Mgl 


Mgl 


Mgl 


Cal 


Cal 


Cal 


Cal 


Cal 


Cal 


Cal 


ID 


4167.27 


5172.69 


5183.61 


5528.41 


4425.44 


5586.76 


6122.22 


6162.18 


6439.08 


6471.66 


6717.68 


BD-03 2525 








100.2 


73.2 




82.1 


93.1 


69.2 






BD+02 3375 


45.1 






61.6 


35.0 




38.5 


57.2 


45.2 






BD+23 3130 








70.3 


38.9 


42.1 


54.7 


70.5 


52.6 






BD+37 1458 








96.5 


67.9 




74.0 


81.9 


70.5 






HD 6755 








128.9 


86.1 




125.3 


129.1 


113.3 




50.4 


HD 44007 








142.1 


121.7 




120.9 


166.3 


109.2 


65.4 


66.7 


HD 63791 








143.0 


114.0 




130.8 


165.5 


126.6 


71.6 


64.7 


HD 74462 








166.8 


141.9 




142.5 




136.0 




86.0 


HD 84937 






177.1 








36.6 


60.5 


43.2 






HD 94028 


126.1 






121.2 


86.5 




100.8 


116.0 


92.3 






HD 115444 








58.6 


37.3 


38.3 


58.8 


63.7 


45.4 






HD 122563 


57.6 






74.4 


67.4 




82.5 


83.1 


56.2 


24.2 




HD 163810 


184.9 






193.7 


121.5 




160.3 




119.7 


48.8 


53.9 


HD 204543 








135.2 






133.4 


157.6 


128.0 


56.2 


64.3 


M15-K341 








123.0 


82.7 




114.8 


166.7 


105.7 




46.3 


M15-S4 










68.4 




128.6 


142.2 


107.6 


49.4 


37.2 


M92 Vn-18 










104.6 




136.8 


148.6 


123.7 






BS 16085-050* 








69.7 


46.4 




45.1 


57.6 








CS 22166-016 


59.7 




198.9 


66.9 


45.9 


43.2 


35.4 


53.3 


39.2 






CS 22183-015 




164.1 


199.4 










44.1 








CS 22878-101 






200.0 


















CS 22892-052 






180.0 


52.9 






43.7 




36.5 






CS 22898-027 




117.8 














42.2 






CS 22949-048* 






178.6 








27.6 




27.1 






CS 31082-001 








65.0 




53.5 


51.0 


72.2 


48.4 






BS 16076-006* 




113.9 


135.1 


















BS 16077-007* 




94.0 


126.7 


29.3 


12.9 






27.6 








BS 16080-054 


51.6 






51.6 


46.5 






75.3 


50.1 






BS 16080-093 








47.9 


30.1 






56.9 








BS 16084-160* 








44.9 






45.6 


47.0 


23.0 






BS 16467-062* 




102.6 


116.4 




23.7 














BS 16470-073 


















197.4 




127.6 


BS 16470-092 


78.6 






83.9 


48.4 




70.3 


82.3 


57.0 






BS 16472-018 


82.0 






71.9 


69.1 


59.5 


65.9 


87.9 


64.2 






BS 16472-081 








163.8 






133.5 


185.6 


130.2 






BS 16477-003 






199.8 




20.6 














BS 16543-092 








116.6 


85.7 


82.7 


106.6 


117.1 


83.8 






BS 16546-076 


















128.6 






BS 16547-005 








139.8 


103.8 




117.9 


137.4 


103.2 




58.7 


BS 16547-006 




143.0 


178.6 


35.1 






19.5 


33.9 








BS 16547-025 








119.5 


103.2 


104.5 


124.3 


124.3 


116.6 


50.6 




BS 16547-032 


















186.9 




121.4 


BS 16547-072 


















194.8 


99.3 


121.8 


BS 16547-082 




















97.9 


124.6 


BS 16547-099 


159.5 










84.2 




114.9 


104.2 
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Table 3 — Continued 



Star 


Mgl 


Mgl 


Mgl 


Mgl 


Cal 


Cal 


Cal 


Cal 


Cal 


Cal 


Cal 


ID 


4167.27 


5172.69 


5183.61 


5528.41 


4425.44 


5586.76 


6122.22 


6162.18 


6439.08 


6471.66 


6717.6 


Bo lDo5U-U87 






179.7 


52.8 






25.7 










rib iDool-Uoo 


92.0 






120.7 


92.8 


87.2 


115.3 


124.6 


108.6 






ah 16559-060 










153.5 




166.3 




138.1 


59.4 


78.9 


Bb 16559-000 










168.1 




196.4 




156.2 






Bb io55y-lU5 










171.1 








191.2 


91.2 


110.7 


rSD IbyzU-UlT 






163.8 


29.9 


24.1 














Bb 1d9z8-U5o 


40.9 




195.0 


61.2 


44.3 




53.7 


76.8 


46.0 






Bb ibyzy-uuo 






159.6 


27.0 
















Bb 16904-009 


















199.1 


137.2 




Bb 169-34-072 


55.4 






87.0 


56.1 


57.0 




66.5 








Bb lDy4o-Uo4 




137.5 


180.0 


65.0 


35.5 






59.1 








Bb 1d972-U0o 




135.6 


155.9 




13.1 




32.5 


43.1 


31.3 






Bb lD97z-Uio 








78.5 


57.8 


51.9 


72.2 


83.2 


C7 1 

57.1 






Bb lD9ol-Uuy 






187.1 




34.3 














Bb 16981-OlS 




















90.8 




Bb 169»6-072 








171.6 


141.2 




161.2 




157.6 


103.0 


99.3 


Bb 17109-007 






186.6 


35.5 






19.6 


31.6 








"DO 1 T1 on m o 

Bb 171o9-Ulo 










96.8 




149.3 




148.9 


61.0 




Bb i74o9-UUo 








161.8 






116.2 


127.5 


151.7 






Bb 174cS9-Uoo 


















198.0 




111.0 


Bb 174c)9-Uoz 










148.7 




195.1 






145.3 


119.0 


"DC ^ '7 A A A riQO 

Bb i / 444-Uv52 






173.9 


49.7 




27.6 




37.2 


59.1 






T>0 1 T A A A ncTcr 

Bb 17444-055 










141.3 




178.6 




151.1 


74.4 


95.6 


Bb 1744d-Uz5 






162.2 


















Bb 1757U-U9U^ 




86.1 


106.9 


14.7 
















Bb 17572-U40 








172.3 


122.8 




151.8 


170.3 


137.6 


51.9 


86.9 


Bb 1 / 5 / 2-UD ( 


144.9 






132.8 


82.3 




90.8 


111.7 


88.6 


31.4 




Bb 17576-002 


112.6 






98.7 


79.7 


85.3 


78.7 


100.9 


82.4 






Bb 17576-071 


66.0 






69.1 


67.0 


53.1 


65.4 


73.5 


54.0 






BS 17577-054 










155.7 




189.6 




146.5 




106.2 


BS 17581-042 








187.6 


116.0 




138.2 




127.1 


62.5 


77.4 


BS 17581-052 










195.9 










90.7 




BS 17581-093 










121.5 




161.1 




150.9 


79.2 


103.2 


BS 17581-101 


















181.2 


103.0 


139.8 


BS 17581-113 
























BS 17585-080 














165.8 




169.8 


77.0 


97.4 


BS 17587-003 








180.1 


121.4 




136.0 


175.7 


127.2 






BS 17587-016 








195.9 


124.5 




139.4 


181.7 


126.3 




83.0 


BS 17587-021 




















194.8 




BS 17587-099 
























BS 17587-118 










172.8 




188.5 




159.2 


89.0 


119.8 


CS 22174-012 


96.3 






98.4 


68.3 


64.8 


72.0 


88.6 


65.0 


35.2 




CS 22180-005 














42.9 


53.3 


48.8 






CS 22183-031 


48.4 




199.7 


51.2 






31.5 


35.0 


30.2 






CS 22185-007 








60.4 


51.4 




49.2 


60.4 


51.2 
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Table 3 — Continued 



Star 


Mgl 


Mgl 


Mgl 


Mgl 


Cal 


Cal 


Cal 


Cal 


Cal 


Cal 


Cal 


ID 


4167.27 


5172.69 


5183.61 


5528.41 


4425.44 


5586.76 


6122.22 


6162.18 


6439.08 


6471.66 


6717.68 












126.9 










127.4 


157.5 








182.8 


AAA 

44.4 




30.4 


52.0 


A'? K 

47. D 


34.8 






Cb 22880-086 






167.0 


35.4 




29.3 


28.2 


28.9 


22.4 






/"lo ooooo noo 

Ob 2z5oo-U2U 




156.1 


166.1 


55.1 


38.8 




37.2 




57.1 






Cb z25yU-U77 




















190.0 




Ob Zzoyo-UiU 




157.0 




41.8 




32.2 


45.6 


41.6 


41.9 






Ob 22\)44~{jo2 






185.8 








29.2 


38.6 


26.9 






L-b zzy4y-Uzy 














50.1 


57.3 


45.4 






Ob z^yoU-ioo 


94.1 






87.1 


62.6 


69.3 


78.3 


78.3 


63.6 




20.3 


Ob zzyo / -Uzz 






168.3 


A A 
44. / 


28.2 


29.0 


34.8 


53.7 


33.5 






Ob Zzybz-UUo 
























Ob 22yoo-UU4^ 




84.4 


112.0 


23.1 




10.8 




21.3 








Ob z^yoo-uio 














64.0 


'TA ^7 

74.7 








Ob z2yoo-Uzy 






190.6 


62.6 


AO A 

4o.4 


At^ n 
45.0 


55.5 


65.5 


51.9 






Ob 29497-040 






163.9 


42.2 
















Ob 29502-092 






158.5 


47.2 


38.6 


23.3 


32.0 


41.2 


21.1 






Ob zyoiu-uuo 


102.9 






100.7 


77.3 


72.9 


74.4 




74.8 






Ob zyolU-Uoo 








68.9 




51.3 


45.7 


76.6 


43.9 






Ob zyoi7-Uz5 














72.6 


64.0 


78.3 






Ob dUo01-U4o 
























Ob oUoUd-Uo2 


31.0 


150.2 


182.3 


34.1 








29.9 


30.0 






Ob oUoUo-ilU 


40.8 




184.6 










47.0 








Ob MMb-lzb 


64.4 






68.1 


44.5 


38.0 




59.1 


61.8 






/^O 0A01 1 A1 O 

Ob dOol 1-012 
























/~<0 0A01 1 r\ r r\ 

Ob oUoll-UoU 








106.0 


73.1 




99.5 


99.8 


77.1 






f~^C} QAQ1 r; AOQ 

Ob oUolO-Uyo 






lo4.4 








32.3 




31.7 






Ob oUoiU-UUb 


80.3 






97.1 


63.2 


55.1 




89.9 


63.4 






Ob ,i0,520-0d9 


28.3 






41.2 


18.5 




31.8 


47.2 








(..b oUo2o-028 










54.6 








50.4 






OS 30329-078 


110.4 














93.0 


75.8 






CS 30329-129 






188.2 










53.4 


62.2 






CS 30331-018 


101.1 






95.6 




73.9 


86.9 


99.2 


77.9 






CS 30332-067 








107.5 






71.6 


106.3 


57.8 






CS 30332-114 








79.4 


53.2 






84.7 


48.2 






CS 30338-119 


48.1 






81.9 


52.0 


56.3 


81.2 


97.2 


67.9 






CS 31060-030 








119.3 


77.6 




94.5 


127.7 


78.8 






CS 31060-043 


56.0 




163.0 


30.3 


44.3 




58.2 


66.8 


51.4 






CS 31061-062 




163.6 


198.4 


52.1 






42.3 


59.0 








CS 31062-050 








81.2 










45.3 






CS 31069-064 








66.3 


42.0 




44.2 


74.8 


47.2 






CS 31070-058 








90.6 


54.1 


75.5 


92.0 


92.9 


80.5 




28.4 


CS 31078-018 








40.8 




36.8 


33.4 


52.1 


29.8 






CS 31083-059 








200.0 


134.3 




136.8 


181.2 


130.3 


59.7 


80.8 


CS 31085-024 








31.4 








28.1 








CS 31088-083 


78.0 






93.1 


57.6 




64.3 


83.1 


61.0 
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Table 3 — Continued 



Star Mgl Mgl Mgl Mgl Cal Cal Cal Cal Cal Cal Cal 
ID 4167.27 5172.69 5183.61 5528.41 4425.44 5586.76 6122.22 6162.18 6439.08 6471.66 6717.68 
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Table 4. EW measurements of Ti II,Cr, and Ba II in mA 



Star Till Till Till Till Till Till Till Till Till CrI Ball Ball 

ID 4028.34 4395.04 4399.77 4443.81 4468.50 4563.76 4571.98 4589.95 5336.79 5345.80 4554.04 6141.75 



BD-03 2525 




92.1 






75.8 




27.5 






82.3 


35.4 


BD+02 3375 




83.6 42.0 




68.2 


60.0 


62.3 








49.9 




BD+23 3130 




128.2 






75.7 




39.7 






89.8 


30.8 


BD+37 1458 


28.0 








76.1 




45.3 


23.2 


22.8 


107.3 


75.1 


HD 6755 


70.0 








121.6 




73.8 


66.9 


73.0 


160.5 


104.3 


HD 44007 


76.7 








135.9 




88.9 


74.8 


88.2 


172.4 


126.0 


HD 63791 










159.8 




82.6 


94.4 


90.5 


180.5 


125.9 


HD 74462 














98.8 


92.4 


110.5 


147.5 




HD 84937 




81.6 


76.3 


78.2 


62.7 


70.2 








53.3 




HD 94028 


52.4 








79.2 




49.6 




26.2 


103.0 


62.0 


HD 115444 


53.3 




107.5 




106.4 




61.8 


39.7 


28.8 


140.0 


84.0 


HD 122563 










131.1 




87.1 


54.5 




107.3 


54.6 


HD 163810 


46.9 








95.9 




53.2 


46.4 


72.3 


135.0 


84.3 


HD 204543 


100.9 








187.7 




115.7 


111.0 


90.5 




164.7 


M15-K341 


82.6 








178.7 




116.1 


96.5 


85.6 




156.7 


M15-S4 
















100.7 


83.7 




156.0 


M92 Vn-18 














110.4 


100.1 


90.7 




150.0 


BS 16085-050 






100.7 




99.6 




40.6 






30.6 




CS 22166-016 




107.2 


76.6 




74.8 




42.5 


13.0 




87.2 


32.7 


CS 22183-015 






58.1 














188.5 


114.7 


CS 22878-101 










96.2 


90.2 


57.6 






84.7 




CS 22892-052 










92.0 










185.2 


131.2 


CS 22898-027 












91.8 










153.1 


CS 22949-048 










88.0 


81.1 


51.0 


24.5 




37.6 




CS 31082-001 


40.6 








107.6 




61.2 


37.5 




126.6 




BS 16076-006 




52.7 


















6.5 


BS 16077-007 






38.0 


70.5 


41.4 


44.9 








13.8 




BS 16080-054 




134.1 


141.0 




116.4 




79.9 






126.6 


66.0 


BS 16080-093 






102.2 




99.5 


90.2 


55.3 






107.8 


52.6 


BS 16084-160 




97.2 


109.2 




82.1 




54.2 






18.3 


10.1 


BS 16467-062 




45.5 




43.7 




31.3 










14.2 


BS 16470-073 










147.6 








32.1 


153.5 


118.3 


BS 16470-092 




104.4 


100.8 




76.9 


82.6 


35.7 


22.9 




69.2 




BS 16472-018 


65.3 








107.1 




68.8 


45.6 




133.7 


76.4 


BS 16472-081 










155.1 








91.3 


196.8 


138.8 


BS 16477-003 




98.5 


90.6 


100.2 


64.9 


71.0 








83.9 




BS 16543-092 










144.9 




93.8 


88.3 


53.0 


149.4 


90.4 


BS 16546-076 


88.1 








142.9 




83.4 


78.3 


98.0 


194.2 




BS 16547-005 


95.5 








117.1 




80.1 


80.3 


66.2 


165.2 


119.5 


BS 16547-006 




55.5 








41.7 




12.7 




27.9 


16.0 


BS 16547-025 










160.6 




103.0 


91.5 


66.1 


189.6 


146.8 


BS 16547-032 














73.7 


74.5 


122.2 


179.8 


143.0 


BS 16547-072 










146.1 




63.8 


51.6 


131.8 


182.2 


129.9 


BS 16547-082 










163.7 








116.8 


152.5 


110.3 


BS 16547-099 


50.6 








114.9 




71.2 


44.0 


43.1 


152.1 
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Table 4 — Continued 



Star Till Till Till Till Till Till Till Till Till CrI Ball Ball 

ID 4028.34 4395.04 4399.77 4443.81 4468.50 4563.76 4571.98 4589.95 5336.79 5345.80 4554.04 6141.75 



BS 16550-087 • • • 


102.0 


106.5 108.9 


82.9 




40.7 






53.7 


22.1 


BS 16551-058 85.5 






144.8 




90.1 


144.8 


54.3 


184.5 


129.2 


BS 16559-060 • • • 










76.0 


61.8 


100.5 


155.8 


125.4 


BS 16559-083 • • • 






160.6 










163.6 


130.8 


BS 16559-108 • • • 






149.3 








109.0 


160.8 




BS 16920-017 • • • 






98.7 


79.2 


52.5 


30.8 




28.8 




BS 16928-053 • • • 






101.7 




47.7 


37.6 




98.0 


37.5 


BS 16929-005 • ■ • 


90.0 


59.9 


63.2 


56.6 








51.9 




BS 16934-009 • ■ • 










129.6 


141.6 


157.4 




196.0 


BS 16934-072 49.7 


107.2 




71.0 


73.6 








93.7 




BS 16945-054 • • • 


79.0 


70.8 






32.9 






74.7 




BS 16972-003 ■ • • 


58.5 


48.5 


45.1 


62.6 








32.3 




BS 16972-013 • • • 


103.4 




86.7 


93.3 


45.5 




16.4 


110.2 


52.3 


BS 16981-009 • • • 


80.2 




77.2 


54.9 








88.2 




BS 16981-018 • • • 












43.4 


153.3 


177.9 




BS 16986-072 • • • 










114.1 


130.0 


133.0 




170.2 


BS 17139-007 • • • 


66.0 20.2 


49.3 44.1 


29.0 


35.6 








30.9 




BS 17139-018 • • • 






152.9 




85.9 




78.7 


148.1 


122.4 


BS 17439-003 ■ • • 






144.9 










154.2 




BS 17439-038 ■ • • 






183.0 








164.8 


175.0 




BS 17439-062 66.3 










69.9 


62.6 


98.7 


189.1 


140.5 


BS 17444-032 • ■ ■ 


65.3 




47.8 


64.2 








35.4 




BS 17444-055 • ■ ■ 










75.4 


64.4 


104.6 


151.5 


119.1 


BS 17446-025 • ■ ■ 


63.2 




72.6 


59.2 








20.2 




BS 17570-090 • • • 


55.5 


38.8 37.9 


25.1 


33.3 








2.0 




BS 17572-048 102.0 






133.6 


158.7 


98.7 


70.9 




154.1 


120.1 


BS 17572-067 68.4 






102.1 




69.2 






104.2 


68.7 


BS 17576-002 • ■ ■ 






90.7 


97.9 


53.8 


40.4 


20.8 


100.4 


59.7 


BS 17576-071 53.5 


96.4 




78.1 


86.4 


41.5 






78.5 




BS 17577-054 83.9 










81.8 


72.3 


106.0 


178.9 


124.5 


BS 17581-042 62.1 






128.6 




73.5 


73.4 




148.9 


110.3 


BS 17581-052 ■ • • 










72.6 






184.9 




BS 17581-093 • • • 






142.6 








109.0 


181.3 


146.7 


BS 17581-101 ••• 










60.6 


70.4 


128.6 


184.6 




BS 17581-113 • ■ ■ 








138.0 












BS 17585-080 ■ ■ ■ 










80.3 




104.8 


171.1 


158.5 


BS 17587-003 91.0 






137.0 




84.6 


84.5 


93.8 


159.7 


133.7 


BS 17587-016 81.9 
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111.1 




80.3 
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BS 17587-021 • • • 






161.0 
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BS 17587-099 • • • 












170.8 






165.6 
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105.1 
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79.5 


99.8 
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CS 22183-031 • • • 


77.7 


57.9 


57.0 










103.7 


49.9 


CS 22185-007 • • • 






93.0 




68.4 


35.3 


30.4 


88.6 
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Till 
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ID 4028.34 4395.04 4399.77 4443.81 4468.50 4563.76 4571.98 4589.95 5336.79 5345.80 
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52.9 


48.0 








40.0 




CS 30325-028 56.7 






128.6 




87.8 




50.5 






100.2 




CS 30329-078 • • • 










105.3 


96.4 


47.7 


37.7 


37.2 


116.9 




CS 30329-129 ■ • • 










72.7 


79.0 


40.4 






52.6 ••• 




CS 30331-018 • • • 










108.6 




67.8 


38.1 


36.5 


119.1 


80.7 


CS 30332-067 • • • 


















17.5 


82.0 


39.8 


CS 30332-114 • ■ ■ 


92.0 








76.0 


85.7 








85.7 


39.3 


CS 30338-119 • ■ ■ 


86.6 






69.7 


60.8 




14.9 




27.7 


76.0 




CS 31060-030 • ■ ■ 


100.8 








70.2 




30.8 


16.0 




61.6 


40.2 


CS 31060-043 • • • 


78.5 








62.4 


76.7 


23.0 






152.7 


91.8 


CS 31061-062 ■ • • 


96.2 




75.2 




68.3 


75.4 




19.0 




62.4 




CS 31062-050 ■ • • 
















37.6 


13.5 




200.0 


CS 31069-064 • • • 


75.5 








47.8 










47.1 




CS 31070-058 60.9 










107.5 




79.2 


49.5 


45.9 


141.9 


92.5 


CS 31078-018 30.4 


77.9 




65.9 




64.3 










104.2 


54.3 


CS 31083-059 ■ ■ ■ 










102.1 




65.1 


52.7 


87.8 


131.6 


87.9 


CS 31085-024 • • • 


65.5 








31.2 


39.9 








18.7 




CS 31088-083 ■ • • 










86.1 




61.1 


43.5 




113.9 


59.6 



Table 4 — Continued 



Star Till Till Till Till Till Till Till Till Till CrI Ball Ball 
ID 4028.34 4395.04 4399.77 4443.81 4468.50 4563.76 4571.98 4589.95 5336.79 5345.80 4554.04 6141.75 



Table 5. EW measurements of Fe in mA 



Star Fel Fel Fel Fel Fel Fel Fel Fel Fel Fel Fel Fel Fel Fel 

ID 4045.82 4071.74 4383.55 4404.76 4442.35 4919.00 5068.77 5074.75 5133.69 5216.28 5232.95 5302.30 5324.19 5383.38 



BD-03 2525 








195.2 




39.7 








99.1 




55.3 




BD+02 3375 


150.6 


134.2 


129.0 


112.6 


36.5 






22.9 




55.0 




38.1 


33.4 


BD+23 3130 




135.6 


154.4 


146.6 


57.6 


23.1 








67.9 


26.3 


51.4 




BD+37 1458 




187.4 




196.3 


84.2 


37.6 


26.3 


42.2 




91.9 


35.8 


67.3 


39.7 


HD 6755 












89.7 


68.5 


69.9 




133.0 


88.1 


113.0 


78.8 


HD 44007 












83.7 


53.7 


69.8 




133.2 


86.1 


104.2 


77.8 


HD 63791 












94.0 


74.4 


81.4 




144.7 


94.2 


122.2 


98.8 


HD 74462 












122.0 




104.4 




144.2 




134.7 




HD 84937 


146.6 


116.0 


129.5 


101.4 
















38.0 




HD 94028 




183.9 






91.4 


54.0 


42.8 


63.0 




88.6 


60.5 


92.4 


59.7 


HD 115444 




142.9 


175.1 


147.1 


63.0 


25.5 


11.0 


17.6 


50.4 


73.5 


22.9 


47.3 


31.9 


HD 122563 




185.7 






85.8 


41.8 


18.1 




88.6 


108.6 


44.0 


82.4 




HD 163810 










173.8 


83.9 


66.3 


92.6 




174.4 


102.1 


149.4 


99.4 


HD 204543 












103.1 


62.1 


87.3 




124.6 


94.1 


114.6 


88.8 


M15-K341 










132.7 


76.1 




54.7 




126.8 




116.2 


70.8 


M15-S4 










143.5 


94.7 




67.5 




107.3 




106.4 


87.3 


M92 VH-18 












105.0 








132.8 


86.3 


122.0 


78.8 


BS 16085-050 


183.3 


128.7 


159.7 


132.4 


59.3 










61.5 




44.8 


30.7 


CS 22166-016 


168.6 


135.6 


142.6 


123.6 










36.0 


63.4 








CS 22183-015 


149.3 


107.9 






46.7 










44.0 




20.0 




CS 22878-101 


169.6 


138.3 


148.7 


140.7 


46.4 






14.7 




53.5 




41.7 




CS 22892-052 




138.6 




114.5 










40.6 


64.8 








CS 22898-027 


168.4 














24.7 




52.2 




24.7 




CS 22949-048 


184.6 


144.1 


154.6 


148.0 










54.1 


50.9 




35.3 




CS 31082-001 




159.9 
















68.0 


36.8 


43.1 




BS 16076-006 


97.8 


98.0 


91.0 


86.2 




















BS 16077-007 


102.2 


83.8 


100.1 


79.1 












23.6 








BS 16080-054 




166.6 


165.7 


146.1 


66.6 


27.7 




18.9 


45.6 


75.1 




62.3 




BS 16080-093 


166.3 


158.7 


142.4 


142.2 










36.1 


57.6 








BS 16084-160 


154.2 


164.1 


152.6 


158.5 53.0 


57.7 








58.6 


48.5 








BS 16467-062 


103.4 


90.2 


89.8 


75.4 












15.8 








BS 16470-073 














88.8 


145.2 






126.8 




144.1 


BS 16470-092 




125.0 


149.5 


140.2 


71.7 


34.2 


21.8 






73.2 




61.2 




BS 16472-018 




164.3 




164.4 


76.1 


47.9 






62.7 


83.3 




70.5 


37.9 


BS 16472-081 










146.7 


130.1 


87.2 


93.2 




134.9 


108.3 


158.2 


94.1 


BS 16477-003 


136.5 


123.7 


135.5 


104.5 












54.1 








BS 16543-092 








197.3 


113.9 


73.2 


37.0 


53.4 




128.3 


59.4 


102.9 


69.7 


BS 16546-076 
















106.2 




143.8 


87.5 


116.9 


91.6 


BS 16547-005 










132.5 


83.2 


58.6 


71.4 




122.3 


91.2 


117.6 


69.9 


BS 16547-006 




98.7 


104.5 


107.4 


33.5 














21.4 




BS 16547-025 




197.5 






109.4 


84.6 


49.4 


55.1 




109.0 


78.6 


113.8 


77.1 


BS 16547-032 












145.7 


126.9 


159.3 






146.1 




176.1 


BS 16547-072 












148.0 


113.2 


167.0 






168.1 




184.0 


BS 16547-082 












132.9 


128.9 


160.1 






125.9 




154.2 


BS 16547-099 




180.1 




198.7 


114.5 










105.2 


49.8 


78.0 


63.5 
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71.6 
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192.5 


165.6 




78.4 


45.6 


34.8 
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79.9 


34.8 


60.6 


55.6 


Bb i /o /D-U ( i 


189.2 


125.8 


160.5 


122.6 




69.0 




24.6 


28.5 




56.9 




48.9 




BS 17577-054 














132.4 


95.3 


139.8 






131.9 




150.4 


BS 17581-042 














105.0 


84.2 


116.5 




175.9 


107.5 


157.3 


119.5 


BS 17581-052 














141.2 




123.7 






138.0 




168.0 


BS 17581-093 














125.7 


128.1 


133.2 






121.4 


184.8 


136.4 


BS 17581-101 


















172.0 






166.1 




183.7 


BS 17581-113 






























BS 17585-080 


















139.9 




197.7 


126.6 


196.9 


153.4 


BS 17587-003 














99.0 


87.4 


97.3 




172.2 


100.6 


164.1 


114.0 


BS 17587-016 














99.0 


96.3 


102.2 




193.8 


92.1 


166.7 


129.0 


BS 17587-021 






























BS 17587-099 






























BS 17587-118 














151.1 


131.9 


159.1 






134.2 




167.9 


CS 22174-012 




188.2 




157.3 








34.3 


41.0 




83.6 




71.4 




CS 22180-005 




68.3 


165.0 


142.2 




70.7 






20.5 




50.4 








CS 22183-031 


139.8 


110.4 




126.3 














41.7 




16.8 




CS 22185-007 




140.6 




147.6 




69.1 










82.3 


28.1 


52.7 


29.1 
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Star Fel Fel Fel Pel Fel Fel Fel Fel Fel Fel Fel Fel Fel Fel 

ID 4045.82 4071.74 4383.55 4404.76 4442.35 4919.00 5068.77 5074.75 5133.69 5216.28 5232.95 5302.30 5324.19 5383.38 



CS 22189-003 • ■ • 




















161.6 




171.4 


CS 22190-007 176.1 


118.6 


144.7 


117.3 




62.3 








51.8 




49.2 




CS 22880-086 170.8 


139.0 


182.5 


114.1 


42.3 


46.6 






41.6 


51.6 




31.4 


30.0 


CS 22883-020 164.3 


116.4 


137.6 


108.4 




51.3 








58.0 




41.4 




CS 22890-077 • • • 


























CS 22893-010 • • • 






100.9 




72.9 








57.8 








CS 22944-032 • • • 




120.1 


86.1 




44.6 






22.0 36.4 


40.8 




27.4 




CS 22949-029 ■ • ■ 




168.2 


136.0 
















37.4 




CS 22950-153 • • ■ 


186.5 




180.1 




89.3 


39.1 33 


1 


38.5 


76.8 


41.3 


71.3 


40.5 


CS 22957-022 143.7 


128.8 


140.7 


112.2 




36.9 






35.0 


42.6 




39.5 


20.3 


CS 22962-006 • • • 


























CS 22963-004 • • • 




92.3 


87.3 












14.6 








CS 22965-016 • • • 






154.7 










58.4 










CS 22965-029 178.7 


153.7 


146.2 


140.8 




56.2 








69.0 


21.9 


37.5 


27.3 


CS 29497-040 125.6 


115.9 


120.4 


104.2 












31.7 








CS 29502-092 137.2 


107.3 




126.3 




42.2 






39.3 


52.0 




37.9 


32.1 


CS 29510-008 ■ ■ ■ 


199.0 




199.3 




110.3 


41.8 




38.8 


86.2 


51.4 


67.1 


58.8 


CS 29510-058 198.8 


148.3 




160.5 












66.3 


31.7 


42.5 


28.8 


CS 29517-025 • ■ • 




169.2 


132.5 












63.8 




52.9 




CS 30301-043 • • • 


























CS 30306-082 133.8 


112.1 


119.4 


114.6 




43.3 








30.9 






22.1 


CS 30306-110 179.5 


132.1 


143.0 


113.0 




41.1 








53.2 




45.7 




CS 30306-126 194.2 


142.0 


153.2 


132.1 


59.0 


53.3 






36.9 


81.0 








CS 30311-012 ■ ■ • 
















178.6 










CS 30311-050 ••• 










97.2 


47.2 




49.1 


88.9 


53.8 


85.7 


60.0 


CS 30315-093 163.2 


83.4 


130.7 


115.6 




36.4 








53.1 




29.4 




CS 30320-006 ■ ■ ■ 


156.7 




177.2 




72.0 






39.0 


73.6 




73.6 


46.8 


CS 30320-069 154.0 


117.6 


138.1 


114.5 


35.1 


49.9 


20 


3 




49.6 




29.8 




CS 30325-028 ■ ■ • 


139.4 




159.4 












68.4 




62.0 




CS 30329-078 ■ • • 






187.5 




95.2 








97.4 




90.6 


63.9 


CS 30329-129 147.4 




157.4 


122.3 




63.2 






42.3 


58.0 




46.2 




CS 30331-018 ■ ■ • 


198.5 






177.5 




52.4 






94.1 




73.3 


45.2 


CS 30332-067 • • • 


















74.7 




64.0 




CS 30332-114 ■•• 


164.3 


177.5 


156.8 






25.5 






68.9 




60.9 


45.0 


CS 30338-119 ■ ■ • 










85.4 






27.9 


109.2 


22.1 




42.5 


CS 31060-030 ■ ■ ■ 


195.1 








105.4 


41.6 20 


2 




95.4 


32.1 


80.6 


52.5 


CS 31060-043 • • • 


157.9 


193.6 


172.1 




70.5 






31.6 


69.0 




54.7 


37.7 


CS 31061-062 142.9 


135.2 


131.3 


108.4 












46.0 








CS 31062-050 ■ ■ • 


128.0 
















57.8 




33.7 




CS 31069-064 • • • 


163.8 




161.4 












68.0 




53.3 




CS 31070-058 ■ ■ • 


163.3 




187.7 




94.6 


52.0 39 


7 


45.3 


98.5 


47.2 


76.7 


47.8 


CS 31078-018 151.6 


98.8 


147.7 


107.0 




55.9 






14.1 


44.3 




32.0 




CS 31083-059 ■ ■ • 












100.7 89 


1 


93.6 


176.4 


98.0 


153.8 


134.1 


CS 31085-024 145.0 


141.4 


137.9 


108.4 












40.9 




26.3 




CS 31088-083 • ■ • 


171.5 




162.7 












87.5 




65.8 


45.7 
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Table 6. EW measurements of Fe in mA 



Star 


Fel 


Fel 


Fel 


Fel 


Fel 


Fel 


Fel 


Fel 


Fel 


Fel 


Fel 


Fel 


Fe] 


ID 


5393.17 5405.78 5434.53 5586.77 6065.49 6230.73 6252.56 6393.61 6411.65 6430.85 6609.11 6677.99 6750 


BD-03 2525 






63.9 








28.2 














BD+02 3375 


16.3 




52.0 






















BD+23 3130 


22.9 


90.1 


87.9 


45.8 


23.8 


48.2 








13.3 




33.3 




BD+37 1458 


34.7 


98.6 


84.0 


70.8 


41.7 


48.5 


45.8 


53.6 




40.9 




48.7 




HD 6755 


79.1 




126.0 




84.7 


102.6 


84.8 


90.9 


67.8 


82.9 




82.6 


48.0 


HD 44007 


79.7 




140.6 




90.7 


102.7 




89.4 


69.7 


88.2 




95.9 


43.6 


HD 63791 


104.3 


179.3 


158.4 




93.7 


134.2 




100.3 


83.2 


112.6 




125.6 




HD 74462 


106.1 








109.9 


144.9 


115.4 


138.4 


100.6 


121.5 


73.7 


137.3 


71.8 


HD 84937 




























HD 94028 


43.8 


101.0 


92.1 


87.2 




55.7 




48.3 












HD 115444 


19.5 


123.0 


100.9 




24.0 




24.9 


39.6 




25.8 




30.9 




HD 122563 


50.7 


164.9 


133.6 


60.1 




72.0 


53.6 


73.3 




59.6 




61.9 




HD 163810 


93.8 


152.2 


133.5 


175.5 


78.2 


96.8 




86.5 


68.1 


69.9 




80.6 


34.3 


HD 204543 


99.4 


173.0 


175.3 




107.6 


128.0 


110.1 


107.8 


78.7 


106.8 


41.8 


107.2 


53.3 


M15-K341 


84.8 


197.9 


176.5 




101.8 


118.8 


100.7 


113.0 


56.0 


107.7 




109.0 


51.5 


M15-S4 


82.6 




186.6 




89.9 


121.0 


98.0 


122.0 


60.1 


110.3 


43.7 


118.3 


58.1 


M92 VII-18 


96.4 








129.7 


133.8 




122.3 


77.5 


115.5 




116.7 


61.5 


BS 16085-050 




94.2 


97.5 










25.6 




28.3 




27.7 




CS 22166-016 




87.5 


76.2 








14.6 


20.9 




20.9 




19.9 




CS 22183-015 




51.0 


48.9 






















CS 22878-101 




91.8 


94.4 






















CS 22892-052 




100.3 












27.3 












CS 22898-027 




56.9 
























CS 22949-048 




108.7 


91.2 






37.6 








22.0 








CS 31082-001 




102.7 


89.6 


48.8 




















BS 16076-006 


14.4 


31.5 
























BS 16077-007 




26.6 
























BS 16080-054 


22.6 




99.4 


57.2 


37.7 


46.7 
















BS 16080-093 




99.1 


71.2 






















BS 16084-160 


21.8 


114.2 


103.7 


34.8 




33.1 




29.8 




27.1 








BS 16467-062 




33.2 
























BS 16470-073 


130.2 








120.8 






128.1 


126.3 






133.2 




BS 16470-092 


25.9 




66.1 






38.8 


19.3 


29.5 












BS 16472-018 


37.6 


107.7 


118.3 




37.6 




42.6 






35.5 




51.5 




BS 16472-081 


94.9 


171.1 


135.7 




102.9 


114.1 




108.0 


83.8 


99.8 




121.3 


55.6 


BS 16477-003 






88.6 














18.7 








BS 16543-092 


64.9 


159.8 


161.2 


107.1 


60.9 


96.9 


81.0 


91.9 


52.4 


73.5 




71.5 


28.3 


BS 16546-076 


97.0 




138.9 






116.6 


94.2 


114.4 


78.2 


106.4 








BS 16547-005 


70.5 


142.6 


143.7 


111.9 


84.6 


96.2 


84.8 


99.5 


66.1 


81.9 




95.3 




BS 16547-006 




43.0 


31.7 






















BS 16547-025 


79.2 


167.0 


147.0 


119.7 


68.6 


96.4 


77.1 


85.3 


56.8 


84.9 




77.6 




BS 16547-032 


151.4 




188.1 




142.6 


171.5 


126.6 


153.1 


147.8 


124.0 


67.3 


134.6 


67.8 


BS 16547-072 


160.5 








130.8 


184.0 


125.6 


140.5 


126.0 


114.8 




144.7 


69.6 


BS 16547-082 


132.4 




158.9 




99.2 


150.4 


127.0 


132.7 


134.0 


105.6 




128.6 


64.4 


BS 16547-099 


50.5 


99.2 


90.6 


88.0 




60.4 




55.0 




54.7 
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BS 


16550-087 




87.9 


81.8 






18.4 
















BS 


16551-058 


61.7 


151.7 


147.3 


94.3 


69.3 


96.2 


61.4 


81.7 




79.2 




74.5 




BS 


16559-060 


115.9 


161.5 


147.5 




102.4 


118.9 




132.9 


111.0 


101.2 




110.0 


43.3 


BS 


16559-083 


111.2 




143.8 




109.7 


151.0 




103.1 


101.8 


97.0 




120.1 


57.8 


BS 


16559-108 


129.1 




160.8 




110.6 


191.8 


121.7 


134.6 


137.2 


97.7 




130.0 


64.4 


BS 


16920-017 




95.3 


86.7 


32.7 








25.7 












BS 


16928-053 


20.8 


121.5 


125.6 


44.3 


23.9 






29.6 












BS 


16929-005 




56.1 


46.3 






















BS 


16934-009 


139.7 
















133.3 










BS 


16934-072 




62.5 


56.9 






24.9 






15.0 










BS 


16945-054 




59.2 


47.4 


30.8 








30.4 








19.5 




BS 


16972-003 




30.5 


27.1 






















BS 


16972-013 


35.9 


85.0 


73.1 














31.8 








BS 


16981-009 






72.1 






22.3 
















BS 


16981-018 


184.3 










191.9 




188.9 


163.9 










BS 


16986-072 


122.1 




184.2 




148.9 


157.1 


148.8 


155.7 


101.1 


183.3 




165.1 


108. 


BS 


17139-007 




46.9 


39.1 


11.5 










29.7 










BS 


17139-018 


72.3 




103.4 




65.9 


103.6 




86.4 


62.7 


67.4 


20.1 


94.8 




BS 


17439-003 


123.4 




141.2 






94.5 








126.5 




84.7 




BS 


17439-038 


166.5 










163.0 




153.3 








170.3 




BS 


17439-062 


127.4 




157.1 




121.1 


129.8 




111.1 


129.6 






118.2 




BS 


17444-032 




42.6 


28.6 






















BS 


17444-055 


99.2 




153.1 




104.0 


129.8 




140.2 


97.0 


83.6 




98.3 




BS 


17446-025 




























BS 


17570-090 




33.6 
























BS 


17572-048 


87.4 


137.8 


119.0 




86.3 


105.8 




95.7 


82.2 


82.2 








BS 


17572-067 


51.9 


87.2 


91.8 




50.4 


73.1 






35.5 


48.2 








BS 


17576-002 


42.8 


89.7 


83.0 


64.6 


36.9 


56.1 


30.8 


37.0 


33.4 










BS 


17576-071 


19.1 


75.9 


54.3 


40.6 




















BS 


17577-054 


123.4 




167.4 




118.2 


143.7 




118.5 


108.5 


107.6 


54.9 


142.6 


61.7 


BS 


17581-042 


107.3 




125.7 




90.4 


119.9 


90.3 


94.4 


82.4 


85.5 




110.1 




BS 


17581-052 


153.1 








122.1 






173.2 


162.3 


98.8 




137.7 


84.4 


BS 


17581-093 


119.3 




132.6 




104.9 


128.3 




118.6 


104.6 


94.9 




120.8 


53.7 


BS 


17581-101 


169.6 








140.3 


181.4 


151.9 


149.4 


158.0 


127.9 




148.7 




BS 


17581-113 




























BS 


17585-080 


122.2 








101.2 






113.1 


103.9 




36.7 


121.2 




BS 


17587-003 


106.6 




144.5 




108.3 


99.3 




98.5 


88.9 


89.9 




93.4 




BS 


17587-016 


112.7 




127.4 




99.2 


104.7 






81.3 


82.8 




92.2 




BS 


17587-021 


























150. 


BS 


17587-099 














188.9 














BS 


17587-118 


137.2 




170.6 




114.0 


158.1 


128.5 


130.4 


124.3 


111.5 




137.8 




cs 


22174-012 


49.7 


91.6 


75.9 








41.4 


38.2 












cs 


22180-005 




75.5 


68.3 








15.6 














cs 


22183-031 




73.7 


66.0 






















cs 


22185-007 


29.9 


100.8 


98.9 


48.1 




39.1 






15.7 






33.0 


16.3 
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71.0 




78.9 


69.8 


70.2 




61.9 




54.8 




CS 30332-067 












43.8 




43.2 




27.6 




35.7 




CS 30332-114 




83.9 


65.2 








23.2 


37.0 








37.3 




CS 30338-119 


34.2 


111.9 


107.6 


71.1 


38.0 


48.3 


34.2 


42.9 




37.7 




35.5 




CS 31060-030 


42.9 


97.3 


97.7 


79.7 


33.2 




31.4 


49.3 




35.3 








CS 31060-043 


39.4 


105.6 


85.0 


66.2 


34.2 


45.0 








35.2 




33.7 




CS 31061-062 
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CS 31062-050 
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CS 31069-064 


20.3 


104.0 
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CS 31070-058 
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136.8 


123.3 


84.9 


49.2 


77.5 


57.6 


62.3 
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56.9 


17.8 


CS 31078-018 


15.6 


68.3 


66.4 


32.8 




35.3 
















CS 31083-059 


87.3 




111.9 


140.8 


92.2 


97.2 


66.0 


94.2 


85.9 


64.6 




83.7 


32.4 


CS 31085-024 




49.1 


44.7 






















CS 31088-083 


46.4 


105.8 


99.2 


67.0 


33.9 


59.4 


42.6 


43.8 




33.8 




41.0 
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Table 7. Excitation potentials and oscillator strengths 
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lU 
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980 
U.ZoU 


1 AQ 
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1 1 


FoT 
r ei 


4071 7/1 


099 
-u.uzz 


1 fil 
1.01 


1 9 
IZ 


fpT 

r ci 


1000. (J (J 


n 900 

U.ZuU 


1 AQ 


1 1 


FoT 
r ei 


/I /1 0/1 7fi 


1/10 


1 f^R 

l.OD 


1 1 

1 1 


FoT 
r ei 


AAAO 


1 9(^0 
-l.ZOU 


9 90 
z.zu 


1 

lo 


i'el 


4919.00 


-0.340 


2.86 


1 A 

14 


Fel 


5068.77 


-1.040 


2.93 


14 


Fel 


5074.75 


-0.200 


4.22 


12 


Fel 


5133.69 


0.140 


4.18 


12 


Fel 


5216.28 


-2.150 


1.61 


11 


Fel 


5232.95 


-0.100 


2.94 


15 


Fel 


5302.30 


-0.720 


3.28 


15 


Fel 


5324.19 


-0.100 


3.21 


15 


Fel 


5383.38 


0.500 


4.31 


12 


Fel 


5393.17 


-0.720 


3.24 


15 


Fel 


5405.78 


-1.840 


0.99 


16 


Fel 


5434.53 


-2.220 


1.01 


17 


Fel 


5586.77 


-0.140 


3.35 


14 


Fel 


6065.49 


-1.530 


2.61 


12 
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Table 7 — Continued 





A 




EP 




Species 


(A) 


log yf 


(cV) 


Source 


Fel 


6230.73 


-1.280 


2.56 


12 


Fel 


6252.56 


-1.690 


2.40 


12 


Fel 


6393.61 


-1.430 


2.43 


15 


Fel 


6411.65 


-0.600 


3.65 


15 


Fel 


6430.85 


-2.010 


2.18 


12 


Fel 


6609.11 


-2.692 


2.56 


12 


Fel 


6677.99 


-1.42 


2.68 


14 


Fel 


6750.15 


-2.621 


2.42 


12 



References. — (l)J6nsson et al. 1984; (2) Carretta et al. 2002; (3) Bragaglia at al. 2001; (4) 
Wiese & Martin 1980; (5) Smith & Raggett 1981; (6) VALD database (as of 2004 May), Kupka et 
al. 1999; (7) Magain 1990, Zhao & Magain 1990; (8) Bizzarri ot al. 1993; (9) Martin et al. 1998; 
(10) Blackwell et al. 1984; (11) Blackwell et al. 1980; (12) Fuhr et al. 1998; (13) BlackweU et al. 
1982; (14) O'Brian et al. 1991; (15) Bard et al. 1991; (16) Blackwell et al. 1979; (17) Clementini 
et al. 2000 



-45- 



Table 8. Program Star Atmospheres and Radial Velocities 



Star 


Te// 




[M/H] 


Te//o 




[M/H]o 




ID 


(K) 


(dcx) 


(dex) 


(K) 


(dcx) 


(dcx) 


(km s"^) 


BS 16076-006 


5458 


3.37 


-3.00 


5614 


3.51 


-3.00 


202 


BS 16077-007 


6008 


3.70 


-3.00 


5958 


3.68 


-2.75 


-30 


BS 16080-054 


4832 


1.82 


-2.75 


4838 


1.83 


-2.75 


-124 


BS 16080-093 


5059 


2.37 


-2.75 


5120 


2.53 


-2.75 


-196 


BS 16084-160 


4751 


1.63 


-3.00 


4762 


1.66 


-3.00 


-108 


BS 16467-062 


5219 


2.80 


-3.50 


5219 


2.80 


-3.50 


-88 


BS 16470-073 


5134 


2.57 


-0.75 


5309 


3.07 


-0.75 


24 


BS 16470-092 


5812 


3.61 


-2.00 


5948 


3.67 


-1.75 


28 


BS 16472-018 


4868 


1.90 


-2.50 


4946 


2.08 


-2.50 


67 


BS 16472-081 


4685 


1.48 


-1.75 


4835 


1.82 


-1.50 


-58 


BS 16477-003 


4893 


1.96 


-3.00 


4919 


2.02 


-3.00 


-191 


BS 16543-092 


4519 


1.13 


-2.25 


4523 


1.14 


-2.25 


-102 


BS 16546-076 


4729 


1.58 


-1.75 


4775 


1.68 


-1.75 


125 


BS 16547-005 


4683 


1.48 


-2.00 


4917 


2.01 


-1.75 


-122 


BS 16547-006 


5489 


3.41 


-3.00 


6047 


3.72 


-2.50 


180 


BS 16547-025 


4829 


1.81 


-2.00 


5197 


2.74 


-1.75 


-72 


BS 16547-032 


5094 


2.46 


-0.75 


5481 


3.40 


-0.75 





BS 16547-072 


4938 


2.07 


-0.75 


5422 


3.32 


-0.75 


-39 


BS 16547-082 


4956 


2.11 


-1.00 


5481 


3.40 


-0.75 


75 


BS 16547-099 


5140 


2.58 


-2.00 


5856 


3.63 


-1.50 


144 


BS 16550-087 


4754 


1.64 


-3.00 


4791 


1.72 


-3.00 


-144 


BS 16551-058 


4799 


1.74 


-2.00 


4937 


2.06 


-2.00 


-38 


BS 16559-060 


5088 


2.45 


-1.00 


5732 


3.57 


-0.75 


21 


BS 16559-083 


5088 


2.45 


-1.00 


5572 


3.48 


-0.75 


-98 


BS 16559-108 


5094 


2.46 


-0.75 


5422 


3.32 


-0.75 


4 


BS 16920-017 


4841 


1.84 


-3.00 


4854 


1.87 


-3.00 


-226 


BS 16928-053 


4730 


1.58 


-2.75 


4743 


1.61 


-2.75 


-80 


BS 16929-005+ 








5212 


2.78 


-3.25 


-54 


BS 16934-009* 








4258 


0.59 


-0.75 


53 


BS 16934-072 


6099 


3.74 


-2.00 


6187 


3.78 


-2.00 


-96 


BS 16945-054 


5281 


2.99 


-2.75 


5281 


2.99 


-2.75 


-71 


BS 16972-003 


6137 


3.76 


-2.50 


6231 


3.80 


-2.50 


-30 


BS 16972-013 


5616 


3.51 


-2.00 


5715 


3.56 


-2.00 


137 


BS 16981-009 


5222 


2.81 


-3.00 


5259 


2.92 


-2.75 


-110 


BS 16981-018 


5015 


2.26 


-0.75 


5114 


2.51 


-0.75 


-5 


BS 16986-072 


4420 


0.92 


-1.50 


4478 


1.04 


-1.50 


35 


BS 17139-007+ 








5918 


3.66 


-2.50 


-64 


BS 17139-018 


5517 


3.43 


-1.00 


5574 


3.48 


-1.00 


-34 


BS 17439-003 


5834 


3.62 


-0.75 


6052 


3.72 


-0.75 


-26 


BS 17439-038 


5309 


3.07 


-0.75 


5451 


3.36 


-0.75 


-2 
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Table 8 — Continued 





Star 




logs 


[M/H] 




logffo 


[M/H]o 






ID 


(K) 


(dex) 


(dex) 


(K) 


(dex) 


(dex) 


(km s-i) 


BS 


17439-062 


5667 


3.54 


-0.75 


5869 


3.64 


-0.75 


12 


BS 


17444-032''' 








5960 


3.68 


-2.50 


149 


BS 


17444-055 


4937 


2.07 


-1.25 


5085 


2.44 


-1.25 


-86 


BS 


17446-025^ 








5960 


3.68 


-2.50 


-162 


BS 


17570-090 


5859 


3.63 


-2.50 


5924 


3.66 


-2.50 


-232 


BS 


17572-048 


5670 


3.55 


-0.75 


5834 


3.62 


-0.75 


22 


BS 


17572-067 


6082 


3.74 


-1.00 


6202 


3.79 


-1.00 


-15 


BS 


17576-002 


6012 


3.70 


-1.50 


6203 


3.78 


-1.50 


123 


BS 


17576-071 


6041 


3.71 


-1.75 


6200 


3.79 


-1.75 


105 


BS 


17577-054 


5572 


3.48 


-0.75 


5732 


3.57 


-0.75 


-19 


BS 


17581-042 


5780 


3.61 


-0.75 


5977 


3.69 


-0.75 


13 


BS 


17581-052 


5155 


2.62 


-0.75 


5309 


3.07 


-0.75 


128 


BS 


17581-093 


5905 


3.66 


-0.75 


6090 


3.74 


-0.75 


28 


BS 


17581-101 


5309 


3.07 


-0.75 


5422 


3.32 


-0.75 


40 


BS 


17585-080* 








4630 


1.36 


-1.50 


60 


BS 


17587-003 


5700 


3.56 


-0.75 


5869 


3.64 


-0.75 


1 


BS 


17587-016 


5869 


3.64 


-0.75 


6014 


3.71 


-0.75 


-18 


BS 


17587-021 


5337 


3.14 


-0.75 


5481 


3.40 


-0.75 


12 


BS 


17587-099 


5603 


3.50 


-0.75 


5766 


3.59 


-0.75 


129 


BS 


17587-118 


5451 


3.36 


-0.75 


5605 


3.50 


-0.75 


35 


cs 


22174-012 


4851 


1.86 


-2.50 


4934 


2.06 


-2.50 


-231 


cs 


22180-005 


5735 


3.57 


-2.00 


5851 


3.63 


-2.00 


55 


cs 


22183-031 


5277 


2.98 


-3.00 


5416 


3.31 


-2.75 


10 


cs 


22185-007 


4905 


1.99 


-2.50 


5193 


2.73 


-2.50 


102 


cs 


22189-003 


6067 


4.60 


-0.75 


6192 


4.56 


-0.75 


-42 


cs 


22190-007 


5880 


3.64 


-2.25 


6013 


3.71 


-2.00 


-110 


cs 


22880-086 


5214 


2.79 


-2.75 


5457 


3.37 


-2.50 


-106 


cs 


22883-020 


5962 


3.68 


-2.25 


6099 


3.74 


-2.00 


-182 


cs 


22890-077 


4358 


0.79 


-0.75 


4524 


1.14 


-0.75 


-24 


cs 


22893-010 


5388 


3.26 


-2.50 


5528 


3.44 


-2.50 


-28 


cs 


22944-032 


5381 


3.25 


-2.75 


5528 


3.44 


-2.50 


34 


cs 


22949-029 


6029 


3.71 


-1.75 


6244 


3.81 


-1.75 


30 


cs 


22950-153 


5052 


2.35 


-2.25 


5293 


3.02 


-2.25 


-160 


cs 


22957-022 


5031 


2.29 


-3.00 


5075 


2.41 


-3.00 


-34 


cs 


22962-006 


6198 


4.55 


-2.25 


6325 


4.51 


-2.25 


30 


cs 


22963-004 


5612 


3.50 


-3.25 


5803 


3.61 


-3.00 


293 


cs 


22965-016 


4847 


1.85 


-2.75 


4904 


1.99 


-2.50 


-95 


cs 


22965-029 


5229 


2.83 


-2.50 


5467 


3.38 


-2.50 


-33 


cs 


29497-040 


5416 


3.31 


-2.75 


5487 


3.41 


-2.75 


-160 


cs 


29502-092 


4828 


1.81 


-3.00 


5114 


2.51 


-3.00 


-67 
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Table 8 — Continued 



Star 


T 




fM/Hl 


T 




fM/Hl„ 

[-'-*-'-/ -'--'-JO 


V d 


ID 




(dcx) 


(dex) 


(K) 


(dex) 


(dex) 


(km s"^) 


CS 29510-008 


5509 


3.43 


-1.75 


5577 


3.48 


-1.75 


67 


CS 29510-058 


5131 


2.56 


-2.50 


5192 


2.73 


-2.50 


150 


CS 29517-025 


5538 


3.45 


-2.25 


5647 


3.53 


-2.25 


-168 


CS 30301-043 


4300 


0.67 


-0.75 


4387 


0.86 


-0.75 


22 


CS 30306-082 + 








5598 


3.50 


-2.75 


-36 


CS 30306-110 


5851 


3.63 


-2.00 


6056 


3.72 


-2.00 


-90 


CS 30306-126 


5661 


3.53 


-2.00 


5812 


3.61 


-2.00 


18 


CS 30311-012 


4810 


1.77 


-0.75 


4864 


1.89 


-0.75 


-6 


CS 30311-050 


5605 


3.50 


-1.50 


5710 


3.56 


-1.50 


194 


CS 30315-093 


5564 


3.47 


-2.50 


5638 


3.52 


-2.50 


-169 


CS 30320-006 


5554 


3.47 


-2.00 


5661 


3.53 


-2.00 


-124 


CS 30320-069 


6032 


3.71 


-2.00 


6119 


3.75 


-2.00 


-139 


CS 30325-028 


4834 


1.82 


-2.75 


4887 


1.95 


-2.75 


-127 


CS 30329-078 


4887 


1.95 


-2.25 


5475 


3.39 


-1.75 


-10 


CS 30329-129 


4919 


2.02 


-3.00 


5467 


3.37 


-2.50 


-242 


CS 30331-018 


5199 


2.75 


-2.00 


5379 


3.24 


-1.75 


-16 


CS 30332-067 


5485 


3.40 


-2.00 


5661 


3.53 


-2.00 


-172 


CS 30332-114 


5400 


3.28 


-2.25 


5851 


3.63 


-2.00 


-52 


CS 30338-119 


5418 


3.32 


-2.00 


5611 


3.50 


-1.75 


-222 


CS 31060-030 


5611 


3.50 


-1.75 


5682 


3.55 


-1.75 


-64 


CS 31060-043 


5354 


3.19 


-2.00 


5452 


3.36 


-2.00 


191 


CS 31061-062 


5297 


3.03 


-2.75 


5465 


3.38 


-2.75 


-58 


CS 31062-050 


5214 


2.79 


-2.75 


5313 


3.08 


-2.75 


9 


CS 31069-064 


5400 


3.28 


-2.25 


5468 


3.38 


-2.25 


-158 


CS 31070-058 


4779 


1.69 


-2.25 


4864 


1.89 


-2.25 


-163 


CS 31078-018 


4922 


2.03 


-3.00 


5106 


2.49 


-3.00 


82 


CS 31083-059 


5054 


2.36 


-0.75 


5905 


3.66 


-0.75 


4 


CS 31085-024 


4823 


1.79 


-3.50 


4931 


2.05 


-3.25 


-322 


CS 31088-083 


5089 


2.45 


-2.25 


5386 


3.26 


-2.00 


-77 



Note. — The o subscript designates the dereddencd parameters. 

^ These objects have derived photometry from Allende Prieto et al. 2000, where 
only intrinsic B — Vo color is given. 

*The photometry without reddening correction falls out of our range to derive 
an atmosphere. 
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Table 9. Line Information 



Star 


Fe 


a 


Mg 


a 


Ca 


a 


Till 


0" 


Ball 




ID 


lines 


Fc 


lines 


Mg 


lines 


Ca 


lines 


Till 


lines 


Ball 


BD-03 2525 


6 


0.31 


1 




4 


0.21 


3 


0.12 


2 


0.23 


BD+02 3375 


11 


0.19 


2 


0.02 


4 


0.07 


5 


0.10 


1 




BD+23 3130 


16 


0.15 


1 




5 


0.11 


3 


0.36 


2 


0.27 


BD+37 1458 


20 


0.12 


1 




4 


0.16 


4 


0.16 


2 


0.06 


HD 6755 


17 


0.17 


1 




5 


0.21 


4 


0.21 


2 


0.24 


HD 44007 


16 


0.12 


1 




6 


0.22 


4 


0.11 


2 


0.13 


HD 63791 


16 


0.19 


1 




6 


0.07 


3 


0.38 


2 


0.22 


HD 74462 


14 


0.19 


1 




4 


0.24 


2 


0.06 


1 




HD 84937 


5 


0.08 


1 




3 


0.06 


5 


0.06 


1 




HD 94028 


15 


0.19 


2 


0.10 


4 


0.18 


3 


0.07 


2 


0.08 


HD 115444 


20 


0.15 


1 




5 


0.16 


5 


0.09 


2 


0.30 


HD 122563 


17 


0.19 


2 


0.16 


5 


0.26 


3 


0.25 


2 


0.19 


HD 163810 


19 


0.14 


2 


0.03 


5 


0.20 


4 


0.12 


2 


0.03 


HD 204543 


19 


0.17 


1 




5 


0.10 


4 


0.24 


1 




M15-K341 


17 


0.12 


1 




5 


0.16 


4 


0.24 


1 




M15-S4 


17 


0.24 






6 


0.13 


1 




1 




M92 VH-18 


13 


0.16 






4 


0.19 


2 


0.08 


1 




BS 16085-050 


13 


0.18 


1 




3 


0.21 


3 


0.16 


1 




CS 22166-016 


12 


0.17 


3 


0.14 


5 


0.15 


5 


0.28 


2 


0.30 


CS 22183-015 


7 


0.22 


2 


0.10 


1 




1 




2 


0.37 


CS 22878-101 


10 


0.22 


1 








3 


0.14 


1 




CS 22892-052 


6 


0.19 


2 


0.00 


2 


0.15 


1 




2 


0.18 


CS 22898-027 


5 


0.32 


1 




1 




1 




1 




CS 22949-048 


11 


0.23 


1 




2 


0.07 


4 


0.14 


1 




CS 31082-001 


7 


0.24 


1 




4 


0.09 


4 


0.17 


1 




BS 16076-006 


6 


0.30 


2 


0.09 






1 




1 




BS 16077-007 


6 


0.14 


3 


0.24 


2 


0.07 


5 


0.24 


1 




BS 16080-054 


14 


0.15 


2 


0.04 


3 


0.07 


4 


0.15 


2 


0.34 


BS 16080-093 


8 


0.21 


1 




2 


0.06 


4 


0.14 


2 


0.23 


BS 16084-160 


15 


0.26 


1 




3 


0.29 


4 


0.23 


2 


0.20 


BS 16467-062 


6 


0.17 


2 


0.03 


1 




3 


0.06 


1 




BS 16470-073 


9 


0.17 






2 


0.20 


1 




2 


0.06 


BS 16470-092 


13 


0.13 


2 


0.12 


4 


0.21 


6 


0.19 


1 




BS 16472-018 


15 


0.16 


2 


0.40 


5 


0.12 


4 


0.05 


2 


0.29 


BS 16472-081 


18 


0.30 


1 




3 


0.21 


1 




2 


0.20 


BS 16477-003 


7 


0.25 


1 




1 




5 


0.18 


1 




BS 16543-092 


21 


0.15 


1 




5 


0.19 


3 


0.12 


2 


0.32 


BS 16546-076 


12 


0.22 






1 




4 


0.18 


1 




BS 16547-005 


19 


0.16 


1 




5 


0.16 


4 


0.24 


2 


0.12 


BS 16547-006 


7 


0.21 


3 


0.26 


2 


0.11 


3 


0.30 


2 


0.12 
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Table 9 — Continued 



Star 


Fe 




Mg 


a 


Ca 


a 


Till 


a 


Ball 


0" 


ID 


lines 


Fe 


lines 


Mg 


lines 


Ca 


lines 


Till 


lines 


Ball 


BS 16547-025 


20 


0.19 


1 




6 


0.17 


3 


0.16 


2 


0.02 


BS 16547-032 


16 


0.18 






2 


0.21 


2 


0.18 


2 


0.08 


BS 16547-072 


14 


0.23 






3 


0.16 


1 




2 


0.07 


BS 16547-082 


15 


0.25 






2 


0.24 


1 




2 


0.04 


BS 16547-099 


14 


0.19 


1 




3 


0.15 


4 


0.32 


1 




BS 16550-087 


8 


0.21 


2 


0.01 


1 




5 


0.15 


2 


0.02 


BS 16551-058 


19 


0.17 


2 


0.04 


5 


0.19 


4 


0.15 


2 


0.21 


BS 16559-060 


16 


0.17 






5 


0.35 


2 


0.05 


2 


0.09 


BS 16559-083 


15 


0.19 






3 


0.32 


1 




2 


0.08 


BS 16559-108 


15 


0.26 






4 


0.15 


1 




1 




BS 16920-017 


11 


0.22 


2 


0.13 


1 




4 


0.22 


1 




BS 16928-053 


16 


0.30 


3 


0.05 


4 


0.08 


3 


0.11 


2 


0.27 


BS 16929-005 


7 


0.10 


2 


0.11 






4 


0.19 


1 




BS 16934-009 


4 


0.05 






2 


0.12 


2 


0.28 


1 




BS 16934-072 


10 


0.17 


2 


0.17 


3 


0.16 


4 


0.28 


1 




BS 16945-054 


11 


0.26 


3 


0.30 


2 


0.11 


3 


0.27 


1 




BS 16972-003 


9 


0.22 


2 


0.04 


4 


0.21 


4 


0.18 


1 




BS 16972-013 


10 


0.10 


1 




5 


0.21 


4 


0.06 


2 


0.40 


BS 16981-009 


8 


0.23 


1 




1 




3 


0.26 


1 




BS 16981-018 


6 


0.21 






1 




1 




1 




BS 16986-072 


17 


0.27 


1 




5 


0.11 


2 


0.34 


1 




BS 17139-007 


11 


0.35 


2 


0.36 


2 


0.15 


6 


0.16 


1 




BS 17139-018 


16 


0.22 






4 


0.30 


2 


0.32 


2 


0.16 


BS 17439-003 


8 


0.43 


1 




3 


0.25 


1 




1 




BS 17439-038 


9 


0.18 






2 


0.06 


1 




1 




BS 17439-062 


12 


0.16 






4 


0.28 


3 


0.10 


2 


0.04 


RQ 17/1/1/1 0*^0 


Q 
O 


n 1 Q 


Z 


u.iz 


Q 
O 


U.OO 


o 
o 


n 1 /I 


1 

1 




BS 17444-055 


15 


0.27 






5 


0.26 


2 


0.07 


2 


0.06 


BS 17446-025 


3 


0.21 


1 








3 


0.34 


1 




BS 17570-090 


7 


0.24 


3 


0.12 






5 


0.09 


1 




BS 17572-048 


15 


0.23 


1 




6 


0.27 


5 


0.22 


2 


0.04 


BS 17572-067 


14 


0.18 


2 


0.13 


5 


0.15 


3 


0.05 


2 


0.07 


BS 17576-002 


20 


0.17 


2 


0.25 


5 


0.09 


4 


0.04 


2 


0.15 


BS 17576-071 


13 


0.21 


2 


0.16 


5 


0.25 


5 


0.06 


1 




BS 17577-054 


15 


0.17 






4 


0.29 


3 


0.03 


2 


0.13 


BS 17581-042 


16 


0.17 


1 




5 


0.19 


4 


0.31 


2 


0.04 


BS 17581-052 


11 


0.29 






2 


0.43 


1 




1 




BS 17581-093 


15 


0.19 






5 


0.21 


1 




2 


0.06 


BS 17581-101 


11 


0.16 






3 


0.30 


2 


0.32 


1 





BS 17581-113 
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Table 9 — Continued 



Star 


Fe 




Mg 


(7 


Ca 




Till 


cr 


Ball 


cr 


ID 


lines 


Fe 


lines 


Mg 


lines 


Ca 


lines 


Till 


lines 


Ball 


BS 17585-080 


11 


0.48 






4 


0.20 


1 




2 


0.30 


BS 17587-003 


15 


0.15 


1 




4 


0.17 


4 


0.12 


2 


0.13 


BS 17587-016 


14 


0.18 


1 




5 


0.18 


3 


0.36 


2 


0.04 


BS 17587-021 


1 








1 




1 




1 




BS 17587-099 


1 












1 




1 




BS 17587-118 


14 


0.19 






5 


0.26 


4 


0.36 


1 




CS 22174-012 


11 


0.33 


2 


0.27 


6 


0.22 


3 


0.24 


2 


0.10 


CS 22180-005 


9 


0.23 






3 


0.16 


4 


0.31 


1 




CS 22183-031 


7 


0.30 


3 


0.14 


3 


0.22 


3 


0.16 


2 


0.32 


CS 22185-007 


15 


0.19 


1 




4 


0.18 


3 


0.18 


1 




CS 22189-003 


7 


0.24 






3 


0.44 


1 








CS 22190-007 


12 


0.19 


2 


0.25 


4 


0.29 


6 


0.23 


1 




CS 22880-086 


15 


0.29 


2 


0.10 


4 


0.22 


5 


0.34 


1 




CS 22883-020 


14 


0.20 


3 


0.08 


3 


0.08 


6 


0.26 


1 




CS 22890-077 


2 


0.25 






1 




1 








CS 22893-010 


4 


0.33 


2 


0.12 


4 


0.24 


4 


0.31 


1 




CS 22944-032 


11 


0.34 


1 




3 


0.16 


2 


0.01 


1 




CS 22949-029 


5 


0.30 






3 


0.20 


2 


0.11 






CS 22950-153 


21 


0.18 


2 


0.28 


6 


0.18 


5 


0.30 


2 


0.15 


CS 22957-022 


11 


0.16 


2 


0.02 


5 


0.07 


4 


0.30 


1 




CS 22962-006 


1 
















2 


0.14 


CS 22963-004 


4 


0.22 


3 


0.27 


2 


0.00 


2 


0.08 


1 




CS 22965-016 


5 


0.14 






2 


0.23 


1 




1 




CS 22965-029 


15 


0.20 


2 


0.08 


5 


0.14 


6 


0.27 


2 


0.21 


CS 29497-040 


7 


0.18 


2 


0.00 






4 


0.26 


1 




CS 29502-092 


13 


0.20 


2 


0.15 


5 


0.23 


4 


0.13 


1 




CS 29510-008 


16 


0.22 


2 


0.18 


4 


0.15 


3 


0.07 


2 


0.22 


CS 29510-058 


12 


0.16 


1 




4 


0.08 


3 


0.09 


2 


0.17 


CS 29517-025 


4 


0.09 






3 


0.36 


2 


0.25 


2 


0.06 


CS 30301-043 


1 
















1 




CS 30306-082 


10 


0.21 


4 


0.15 


2 


0.21 


4 


0.32 


1 




CS 30306-110 


11 


0.27 


2 


0.10 


1 




3 


0.34 


1 




CS 30306-126 


13 


0.17 


2 


0.17 


4 


0.19 


6 


0.15 


2 


0.32 


CS 30311-012 


2 


0.25 










1 








CS 30311-050 


16 


0.11 


1 




4 


0.28 


4 


0.08 


2 


0.27 


CS 30315-093 


9 


0.24 


1 




2 


0.13 


2 


0.18 


1 




CS 30320-006 


12 


0.14 


2 


0.00 


4 


0.16 


4 


026 


1 




CS 30320-069 


11 


0.25 


2 


0.05 


3 


0.16 


4 


0.27 


1 




CS 30325-028 


6 


0.16 






2 


0.18 


4 


0.30 


1 




CS 30329-078 


9 


0.16 


1 




2 


0.01 


4 


0.21 


1 
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Table 9 — Continued 



Star 


Fe 


a 


Mg 


a 


Ca 


a 


Till 


a 


Ball 


a 


ID 


lines 


Fe 


lines 


Mg 


lines 


Ca 


lines 


Till 


lines 


Ball 


CS 30329-129 


10 


0.15 


1 




2 


0.35 


3 


0.07 


1 




CS 30331-018 


14 


0.20 


2 


0.24 


4 


0.17 


3 


0.24 


2 


0.02 


CS 30332-067 


6 


0.05 


1 




3 


0.32 






2 


0.14 


CS 30332-114 


12 


0.15 


1 




3 


0.22 


3 


0.07 


2 


0.22 


CS 30338-119 


15 


0.29 


2 


0.16 


5 


0.25 


4 


0.17 


1 




CS 31060-030 


16 


0.23 


1 




4 


0.26 


4 


0.19 


2 


0.15 


CS 31060-043 


16 


0.15 


3 


0.40 


4 


0.15 


4 


0.12 


2 


0.26 


CS 31061-062 


6 


0.18 


3 


0.05 


2 


0.13 


5 


0.14 


1 




CS 31062-050 


7 


0.14 


1 




1 




1 




1 




CS 31069-064 


8 


0.28 


1 




4 


0.08 


2 


0.14 


1 




CS 31070-058 


22 


0.15 


1 




6 


0.22 


4 


0.11 


2 


0.19 


CS 31078-018 


13 


0.24 


1 




4 


0.11 


4 


0.23 


2 


0.16 


CS 31083-059 


18 


0.26 


1 




6 


0.22 


3 


0.02 


2 


0.15 


CS 31085-024 


8 


0.35 


1 




1 




3 


0.08 


1 




CS 31088-083 


15 


0.14 


2 


0.03 


4 


0.09 


3 


0.12 


2 


0.30 
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Table 10. Stellar Parameters from Previous Studies 



Star 




log 9 


[Fc/H] 

L / J 




Ref. 


ID 


(K) 


(dex) 


(dex) 


(km s~^) 




BD-03 2525 


5750 


3.6 


-1.96 


0.10 


1 


BD+02 3375 


5950 


3.9 


-2.32 


1.00 


1 


BD+23 3130 


5000 


2.8 


-2.70 


1.40 


1 


BD+37 1458 


5200 


3.0 


-2.00 


1.25 


1 


HD 6755 


5150 


2.8 


-1.58 


1.50 


1 


HD 44007 


4850 


2.0 


-1.71 


2.20 


1 


HD 63791 


4725 


1.7 


-1.81 


1.60 


1 


HD 74462 


4600 


1.5 


-1.56 


1.80 


2 


HD 84937 


6375 


4.1 


-2.08 


0.80 


1 


HD 94028 


5900 


4.2 


-1.55 


1.45 


1 


HD 115444 


4750 


1.7 


-2.77 


1.60 


2 


HD 122563 


4425 


0.6 


-2.79 


2.05 


1 


HD 163810 


5200 


4.0 


-1.49 


0.70 


1 


HD 204543 


4700 


1.7 


-1.84 


2.00 


2 


M15-S4 


4160 


0.53 


-2.59 


2.0 


3,4 


M15-K341 


4275 


0.45 


-2.45 


2.0 


5 


M92 VlI-18 


4255 


0.70 


-2.37 


2.0 


5 


BS 16085-050 


4750 


1.00 


-3.15 


2.30 


6 


CS 22166-016 


5250 


2.00 


-2.40 


2.20 


6 


CS 22183-015 


5200 


2.50 


-3.0 


1.50 


7 


CS 22878-101 


4775 


1.30 


-3.07 


2.01 


8 


CS 22892-052 


4800 


1.50 


-3.10 


1.95 


9 


CS 22898-027 


6250 


3.70 


-2.25 


1.50 


10 


CS 22949-048 


4750 


1.10 


-3.17 


2.30 


11,12 


CS 31082-001 


-1825 


1.50 


-2.90 


1.80 


13 



References. — (1) Fulbright 2000; (2) Pilachowski et al. 
1996; (3) Kraft k Ivans 2003; (4) Sneden et al. 1997; (5) 
Sneden et al. 2000; (6) Giridhar et al. 2001; (7) Johnson 
& Bolte 2002; (8) Carretta et al. 2002; (9) Sneden et al. 
2003; (10) Aoki et al. 2002; (11) McWiUiam et al. 1995; 



(12) McWilliam et al. 1998; (13) Hill et al. 2002 
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Table 11. Derived Stellar Parameters and Measured Radial Velocities 



Star 
ID 


{B-V) 


log 
{B- 


g 

V) 


"-J J 

(b-y) 


log g 

(b-y) 


(V-K) 


log 
{V- 


g 


[Fe/H] 
(dex) 


(km s~^) 


BD-03 2525 


5831 


3.62 




5789 


3.60 


5820 


3.62 




-1.75 


33 


BD+02 3375 


5918 


4.64 




5926 


4.63 


5855 


4.65 




-2.25 


-402 


BD+23 3130 


5224 


2.82 








5112 


2.51 




-2.50 


-290 


BD+37 1458 


5386 


3.26 




5332 


3.13 


5324 


3.11 




-2.00 


241 


HD 6755 


4986 


2.18 




5075 


2.41 


5022 


2.28 




-1.50 


-310 


HD 44007 


4741 


1.61 




4773 


1.68 


4690 


1.49 




-2.00 


167 


HD 63791 


4745 


1.62 




4619 


1.34 


4578 


1.25 




-1.75 


-109 


HD 74462 


4571 


1.24 




4510 


1.11 


4412 


0.91 




-1.75 


-167 


HD 84937 


6142 


4.57 




6312 


4.51 


6217 


4.55 




-2.00 


-9 


HD 94028 


5914 


4.64 




5925 


4.63 


5930 


4.63 




-1.50 


64 


HD 115444 


4807 


1.76 




4775 


1.68 


4694 


1.50 




-2.75 


-21 


HD 122563 


4635 


1.37 




4610 


1.32 


4603 


1.31 




-2.50 


-35 


HD 163810 


5408 


4.73 




5392 


4.73 


5323 


4.74 




-1.50 


195 


HD 204543 


4715 


1.55 




4570 


1.24 


4543 


1.18 




-1.75 


-115 


BS 16085-050 








4882 


1.93 


4868 


1.90 




-3.00 


-73 


CS 22166-016 


5388 


3.26 








5236 


2.85 




-2.50 


-209 


CS 22183-015 


5178 


2.69 














-3.25 


-72 


CS 22878-101 


4902 


1.98 




4789 


1.72 


4912 


2.01 




-3.00 


-131 


CS 22892-052 


4854 


1.87 








4924 


2.03 




-3.00 


11 


CS 22898-027 


5880 


3.64 




5750 


3.58 








-2.25 


-49 


CS 22949-048 


4828 


1.81 














-3.00 


-159 


CS 31082-001 


4847 


1.85 




4893 


1.96 


4926 


2.04 




-2.75 


139 
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Table 12. [Fe/H] and [Mg/Fe] for abundance standards 



Star 
ID 


fFe /HI 

[re/ 11] 
Tirpvi mi 


fFe /HI 
[re/ lij 

lit afm 


fFe / HI 
[re/ iij 

(R -V) 


fFe / HI 
[re/ iij 

(h — 


fMe- /Fel 
[ivig/ r ej 


fMe- /Fol 
[ivig/ r 

lit flfm 


[Me- /Fel 
[ivig/ r ej 


[Mff/Fel 

[ivig/ r ej 
(h — v\ 


BD-03 2525 


-1.96 


-1.47 


-1.71 


-1.75 


0.37 


0.49 


0.56 


0.57 


BD+02 3375 


-2.32 


-2.06 


-2.25 


-2.25 


0.52 


0.37 


0.47 


0.47 


BD+23 3130 


-2.70 


-2.61 


-2.59 




0.55 


0.63 


0.59 




BD+37 1458 


-2.00 


-2.06 


-1.97 


-2.01 


0.54 


0.61 


0.54 


0.56 


HD 6755 


-1.58 


-1.36 


-1.85 


-1.63 


0.26 


0.31 


0.53 


0.44 


HD 44007 


-1.71 


-1.96 


-1.93 


-1.89 


0.33 


0.74 


0.84 


0.82 


HD 63791 


-1.81 


-1.92 


-1.70 


-1.87 


0.43 


0.61 


0.57 


0.67 


HD 74462 


-1.56 


-1.55 


-1.66 


-1.76 


0.38 


0.69 


0.78 


0.82 


HD 84937 


-2.08 


-1.65 


-2.14 


-1.91 


0.35 


0.25 


0.23 


0.22 


HD 94028 


-1.55 


-1.40 


-1.37 


-1.36 


0.53 


0.51 


0.36 


0.36 


HD 115444 


-2.77 


-2.79 


-2.83 


-2.86 


0.25 


0.42 


0.47 


0.49 


HD 122563 


-2.79 


-2.68 


-2.51 


-2.54 


0.63 


0.50 


0.34 


0.36 


HD 163810 


-1.49 


-1.21 


-1.29 


-1.31 


0.40 


0.38 


0.25 


0.26 


HD 204543 


-1.84 


-1.80 


-1.77 


-1.98 


0.28 


0.50 


0.50 


0.62 


BS 16085-050 


-3.15 


-3.00 




-2.88 


0.88 


0.78 




0.73 


CS 22166-016 


-2.40 


-2.69 


-2.47 




0.68 


0.78 


0.58 




CS 22183-015 


-3.12 


-2.99 


-3.17 






1.02 


0.95 




CS 22878-101 


-3.07 


-2.96 


-2.93 


-3.02 


0.68 








CS 22892-052 


-3.10 


-3.05 


-2.99 




0.30 


0.63 


0.58 




CS 22898-027 


-2.36 


-2.24 


-2.29 


-2.39 


0.09 


-0.05 


-0.05 


-0.06 


CS 22949-048 


-3.17 


-2.97 


-2.90 




0.22 


0.50 


0.44 




CS 31082-001 


-2.90 


-2.74 


-2.82 


-2.78 


0.36 


0.42 


0.58 


0.56 


M15-S4 


-2.42 


-2.41 






0.71 


0.62 






M15-k341 


-2.45 


-2.29 








0.76 






M92-VII 18 


-2.37 


-2.26 








0.26 
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Table 13. [Ca/Fe] and [Cr/Fe] for abundance standards 



Star 


fCa /FpI 


\Ca /FpI 


fCa /Fel 


fCa /Fel 


fCr/Fel 


fCr/Fel 


[Cr /Fel 


[Cr /Fel 


ID 


yjL c V Lyj no 




(B -V\ 


(h — v) 








(b — v) 


BD-03 2525 


0.24 


0.56 


0.42 


0.44 


-0.14 








BD+02 3375 


0.38 


0.27 


0.38 


0.39 


0.00 








BD+23 3130 


0.40 


0.37 


0.38 




-0.17 








BD+37 1458 


0.38 


0.40 


0.35 


0.36 


-0.17 


-0.39 


-0.31 


-0.32 


HD 6755 


0.27 


0.28 


0.39 


0.34 


-0.07 


-0.16 


-0.18 


-0.14 


HD 44007 


0.28 


0.66 


0.72 


0.71 


-0.29 


0.07 


0.06 


0.06 


HD 63791 


0.40 


0.53 


0.50 


0.55 


-0.20 


-0.18 


-0.19 


-0.23 


HD 74462 


0.19 


0.51 


0.57 


0.58 




-0.19 


-0.17 


-0.22 


HD 84937 


0.39 


0.14 


0.41 


0.29 


0.01 








HD 94028 


0.38 


0.48 


0.40 


0.40 


0.03 


-0.30 


-0.28 


-0.28 


HD 115444 


0.03 


0.25 


0.31 


0.32 




-0.02 


0.05 


0.05 


HD 122563 


0.33 


0.41 


0.31 


0.32 


-0.25 








HD 163810 


0.36 


0.22 


0.21 


0.21 


0.06 


-0.07 


0.02 


0.02 


HD 204543 


0.17 


0.48 


0.48 


0.53 




-0.17 


-0.17 


-0.22 


BS 16085-050 


0.55 


0.44 




0.39 


-0.27 








CS 22166-016 


0.50 


0.36 


0.28 




-0.85 








CS 22183-015 




0.33 


0.43 












CS 22878-101 


0.32 








-0.32 








CS 22892-052 


0.30 


0.45 


0.45 




-0.20 








CS 22898-027 


0.37 


-0.01 


0.03 


0.05 










CS 22949-048 


0.35 


0.10 


0.07 




-0.27 








CS 31082-001 


0.41 


0.36 


0.39 


0.41 


-0.34 








M15-S4 


0.12 


0.39 








-0.47 






M15-k341 


0.56 


0.57 








-0.25 






M92-VII 18 


0.35 


0.49 








-0.45 
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Table 14. [Tll/Fc] and [Ba II/Fe] for abundance standards 



Star 
ID 


[TTT /FpI 


[TTT /Pel 

nil. OiUlXl. 


fTTT /FpI 
(B-V) 


fTTT /FpI 
(h — ?;") 


fRa TT/Fp1 

L^X \j V L\J LIO 


fRa TT/Fp1 

|J_>Cl -*--•-/ -L C 1 
O/KjxLL, 


[Ra TT/Fp1 
(B -V\ 

\JD V ) 


fRa TT/Fp1 

1 -l_>Cl J. J. / X CI 

(h — «") 


BD-03 2525 


0.25 


0.22 


-0.02 


-0.01 


0.10 


-0.06 


-0.37 


-0.37 


BD+02 3375 


0.42 


0.45 


0.80 


0.80 


-0.25 


-0.41 


-0.02 


-0.01 


BD+23 3130 


0.23 


0.23 


0.33 




-0.53 


-0.33 


-0.25 




BD+37 1458 


0.18 


0.03 


0.04 


0.02 


0.09 


0.07 


0.02 


0.00 


HD 6755 


0.24 


0.13 


0.10 


0.00 


0.03 


-0.01 


-0.22 


-0.25 


HD 44007 


0.25 


0.24 


0.11 


0.10 


-0.27 


-0.05 


-0.17 


-0.18 


HD 63791 


0.27 


0.29 


0.16 


0.24 


-0.33 


-0.27 


-0.31 


-0.29 


HD 74462 




0.09 


-0.03 


0.01 




-0.13 


-0.34 


-0.34 


HD 84937 


0.40 


0.56 


0.92 


0.76 


0.00 


-0.36 


-0.07 


-0.07 


HD 94028 


0.40 


0.24 


0.48 


0.48 


0.28 


-0.09 


0.15 


-0.04 


HD 115444 




0.56 


0.50 


0.49 




0.56 


0.36 


0.34 


HD 122563 


0.22 


0.45 


0.47 


0.48 


-1.04 


-1.16 


-1.01 


-1.01 


HD 163810 


0.18 


0.11 


0.35 


0.37 


-0.01 


-0.01 


0.08 


0.09 


HD 204543 




0.68 


0.58 


0.73 




0.27 


0.21 


0.23 


BS 16085-050 


0.21 


0.11 




0.42 


-1.35 


<-1.70 




<-1.46 


CS 22166-016 


0.15 


0.03 


0.52 




-0.37 


-0.62 


-0.19 




CS 22183-015 


0.39 


0.03 


0.14 




2.09 


1.77 






CS 22878-101 


0.24 


0.33 


0.53 


0.52 




-0.75 


-0.52 


-0.53 


CS 22892-052 


0.16 


0.45 


0.54 




0.99 


1.19 


1.32 




CS 22898-027* 


0.52 


0.96 


1.00 


1.01 


2.23 


2.26 


2.20 


2.16 


CS 22949-048 


0.28 


0.03 


0.26 




<-1.84 


<-1.58 


<-1.38 




CS 31082-001 


0.31 


0.36 


0.49 


0.49 




0.09 


0.14 


0.11 


M15-S4 




0.70 








-0.05 






M15-k341 


0.57 


0.78 








-0.12 






M92-VII 18 


0.08 


0.60 








-0.15 







*The abundance for Ba II is taken from Aoki et al. (2002) 
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Table 15. Sensitivity of Abundances to Atmospheric Parameters: HD 94028 





AT 


Alog g 


A? 


A [Fe/H] 




Element 


+125 K 


+0.5 dex 


+0.5 km s^^ 


+0.2 dex 


Total 


[Fe/H] 


0.11 


0.12 


-0.11 


0.01 


0.20 


[Mg/Fe] 


-0.03 


0.09 


0.07 


0.00 


0.12 


[Ca/Fe] 


0.00 


0.09 


0.02 


0.00 


0.09 


[Cr/Fe] 


0.00 


-0.11 


0.07 


-0.01 


0.13 


[TII/Fe] 


-0.06 


-0.24 


-0.04 


0.01 


0.25 


[Ba II/Fe] 


-0.01 


-0.15 


-0.09 


0.01 


0.18 
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Table 16. Sensitivity of Abundances to Atmospheric Parameters: BD+37 1458 





AT 


Alog g 


A? 


A [Fe/H] 




Element 


+ 125 K 


+0.5 dex 


+0.5 km s^^ 


+0.2 dex 


Total 


[Fe/H] 


0.12 


-0.06 


-0.12 


-0.01 


0.17 


[Mg/Fe] 


-0.04 


-0.06 


-0.01 


0.00 


0.08 


[Ca/Fe] 


-0.03 


-0.01 


-0.03 


0.00 


0.05 


[Cr/Fe] 


0.01 


0.06 


0.09 


0.00 


0.11 


[TII/Fe] 


-0.07 


0.23 


0.04 


0.03 


0.22 


[Ba II/Fe] 


-0.02 


0.17 


-0.13 


0.04 


0.16 
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Table 17. Sensitivity of Abundances to Atmospheric Parameters: CS 22892-052 





AT 


Alog g 


H 


A [Fe/H] 




Element 


+100 K 


-F0.3 dex 


-F0.3 km s^^ 


-F0.2 dex 


Total 


[Fe/H] 


0.14 


-0.06 


-0.19 


-0.01 


0.22 


[Mg/Fe] 


-0.03 


-0.04 


0.05 


0.01 


0.08 


[Ca/Fe] 


-0.05 


0.05 


0.15 


0.01 


0.15 


[Tll/Fc] 


-0.09 


0.19 


-0.05 


0.01 


0.14 


[Ba Il/Fe] 


-0.01 


0.10 


-0.17 


-0.01 


0.19 
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Table 18. Program Star Abundances with Dereddened Atmospheres 



Star ID [Fe/H] [Mg/Fe] [Ca/Fe] [Cr/Fe] [Till/Fe] [Ball/Fe] [a/Fe]^ 



BS 


16076-006 


-3.00 


BS 


16077-007 


-2.82 


BS 


16080-054 


-2.74 


BS 


16080-093 


-2.73 


BS 


16084-160 


-2.93 


BS 


16467-062 


-3.79 


BS 


16470-073* 


-0.42 


BS 


16470-092 


-1.83 


BS 


16472-018* 


-2.46 


BS 


16472-081* 


-1.56 


BS 


16477-003 


-3.12 


BS 


16543-092* 


-2.36 


BS 


16546-076* 


-1.74 


BS 


16547-005* 


-1.79 


BS 


16547-006* 


-2.43 


BS 


16547-025* 


-1.62 


BS 


16547-032* 


-0.13 


BS 


16547-072 


-0.17 


BS 


16547-082 


-0.32 


BS 


16547-099* 


-1.34 


BS 


16550-087 


-3.10 


BS 


16551-058* 


-2.01 


BS 


16559-060* 


-0.33 


BS 


16559-083* 


-0.48 


BS 


16559-108 


-0.35 


BS 


16920-017* 


-3.02 


BS 


16928-053 


-2.87 


BS 


16929-005 


-3.27 


BS 


16934-009 


-1.57 


BS 


16934-072 


-1.80 


BS 


16945-054 


-2.93 


BS 


16972-003 


-2.42 


BS 


16972-013 


-1.96 


BS 


16981-009 


-2.88 


BS 


16981-018* 


-0.07 


BS 


16986-072* 


-1.53 


BS 


17139-007 


-2.42 


BS 


17139-018 


-1.05 


BS 


17439-003 


-0.32 


BS 


17439-038* 


0.03 


BS 


17439-062 


0.01 



0.43 



0.21 


0.20 




0.68 


0.32 




0.35 


0.20 




0.34 


0.11 




0.50 








0.47 


0.07 


0.56 


0.39 




0.65 


0.38 




0.77 


0.54 


-0.22 


0.93 


0.29 




0.77 


0.40 


-0.39 




0.48 


0.04 


0.72 


0.47 


-0.26 


0.55 


0.18 




0.34 


0.45 


-0.12 




0.14 


-0.05 




0.13 


0.09 




0.35 


0.04 


1.02 


0.42 


-0.04 


0.64 


0.25 




0.65 


0.55 


-0.20 




0.10 


0.03 




0.50 






0.25 


-0.15 


0.29 


0.24 




0.56 


0.40 




0.63 








0.57 


-0.42 


0.48 


0.36 




0.58 


0.58 




0.66 


0.39 




0.39 


0.37 


-0.19 


0.61 


0.57 






-0.63 


-0.32 


0.59 


0.47 


-0.22 


0.47 


0.07 






0.43 


0.13 


0.08 


0.04 






-0.07 


0.35 




0.46 


-0.19 



0.28 


<-0.56 


0.36 


0.34 


<-0.58 


0.25 


0.87 


-0.19 


0.62 


0.59 


0.11 


0.38 


0.28 


<-1.71 


0.24 


0.49 


< 0.09 


0.50 


0.06 


-0.57 


0.27 


0.41 


-0.42 


0.45 


0.53 


-0.09 


0.52 


0.40 


-0.06 


0.57 


0.35 


-0.32 


0.52 


0.56 


-0.58 


0.58 


0.06 


0.10 


0.27 


0.16 


-0.15 


0.45 


0.22 


-0.43 


0.32 


0.73 


0.48 


0.51 


-0.68 


-0.37 


-0.27 


-0.13 


-0.45 


0.00 


0.27 


-0.60 


0.31 


0.33 


0.68 


0.59 


0.48 


-0.98 


0.46 


0.52 


0.31 


0.57 


-0.47 


-0.27 


-0.19 


0.44 


-0.13 


0.47 


0.09 


-0.46 


0.17 


0.50 


<-1.37 


0.34 


0.37 


-0.75 


0.44 


0.53 


-0.20 


0.58 


0.63 


0.22 


0.60 


0.46 


0.29 


0.43 


0.42 


-0.07 


0.58 


0.31 


-0.30 


0.45 


0.54 


0.11 


0.43 


0.28 


0.06 


0.49 


-1.65 


-1.14 


-1.14 


0.30 


-0.19 


0.45 


-0.02 


-0.57 


0.17 


0.54 


0.11 


0.49 


0.39 


-0.10 


0.17 


0.09 


-0.66 


0.01 


-0.86 


-0.19 


-0.20 
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Table 18— Continued 



Star ID 


[Fe/H] 


[Mg/Fe] 


[Ca/Fe] 


[Cr/Fe] 


[Till/Fe] 


[Ball/Fe] 


[a/Fe] 


BS 17444-032 


-2.43 


0.69 


0.40 




0.32 


-0.44 


0.47 


BS 17444-055 


-1.13 




0.53 


-0.10 


-0.45 


-0.65 


0.04 


BS 17446-025 


-2.38 


0.50 






0.40 


-0.82 


0.45 


BS 17570-090 


-2.60 


-0.19 






-0.01 


<-1.72 


-0.10 


BS 17572-048* 


-0.55 


0.28 


0.29 




0.30 


-0.03 


0.29 


BS 17572-067* 


-1.06 


0.67 


0.32 




0.32 


-0.25 


0.44 


BS 17576-002 


-1.38 


0.57 


0.52 


-0.20 


0.35 


-0.09 


0.48 


BS 17576-071* 


-1.72 


0.33 


0.39 




0.45 


-0.12 


0.39 


BS 17577-054 


-0.15 




0.21 


-0.03 


-0.46 


-0.31 


-0.12 


BS 17581-042* 


-0.30 


0.23 


0.06 




-0.33 


-0.29 


-0.01 


BS 17581-052 


-0.28 




0.21 




-0.83 


-0.35 


-0.31 


BS 17581-093 


0.07 




0.05 


0.20 


-0.07 


-0.08 


-0.01 


BS 17581-101 


-0.02 




0.04 


-0.11 


-1.01 


-0.52 


-0.48 


BS 17581-113* 
















BS 17585-080* 


-1.38 




0.45 


-0.50 




-0.53 


0.45 


BS 17587-003 


-0.41 


0.22 


0.19 


0.12 


0.19 


0.01 


0.20 


BS 17587-016 


-0.27 


0.28 


0.19 


-0.17 


0.10 


-0.10 


0.19 


BS 17587-021 


0.93 




0.06 




-1.02 


-1.03 


-0.48 


BS 17587-099 


0.70 








0.46 


-0.71 


0.46 


BS 17587-118 


-0.10 




0.13 


0.24 


-0.48 


-0.46 


-0.17 


CS 22174-012 


-2.52 


0.87 


0.55 




0.01 


-0.90 


0.48 


CS 22180-005 


-1.99 




0.11 




0.56 


0.03 


0.34 


CS 22183-031* 


-2.71 


0.69 


0.23 




0.31 


0.46 


0.41 


CS 22185-007 


-2.45 


0.29 


0.23 


0.11 


0.54 


-0.46 


0.35 


CS 22189-003' 


0.45 




-0.02 


-0.04 


-1.18 




-0.60 


CS 22190-007* 


-2.02 


0.20 


0.11 




1.12 


0.91 


0.46 


CS 22880-086 


-2.42 


0.08 


-0.11 




0.30 


-0.74 


0.09 


CS 22883-020 


-2.02 


0.32 


0.37 




0.34 


-0.75 


0.34 


CS 22890-077 


-0.54 




0.76 




0.06 




0.41 


CS 22893-010* 


-2.38 


0.20 


0.16 




0.52 


<-1.00 


0.29 


CS 22944-032 


-2.64 


0.59 


0.22 




1.04 


-0.58 


0.62 


CS 22949-029 


-1.70 




0.09 




-0.03 




0.03 


CS 22950-153* 


-2.10 


0.66 


0.39 


-0.21 


0.42 


-0.25 


0.49 


CS 22957-022 


-3.02 


0.55 


0.44 




0.35 


-0.89 


0.45 


CS 22962-006 


-2.25 










<-0.43 




CS 22963-004' 


-3.03 


0.26 


0.26 




0.27 


<-0.27 


0.26 


CS 22965-016 


-2.59 




0.32 




0.63 


<-1.07 


0.48 


CS 22965-029 


-2.31 


0.30 


0.35 




1.01 


0.16 


0.55 


CS 29497-040 


-2.80 


0.53 






0.46 


<-0.89 


0.50 


CS 29502-092 


-2.92 


0.42 


0.27 


0.00 


0.36 


-0.92 


0.35 


CS 29510-008 


-1.69 


0.54 


0.31 


-0.21 


0.20 


-0.24 


0.35 
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Table 18— Continued 



Star ID 


[Fc/H] 


[Mg/Fc] 


[Ca/Fc] 


[Cr/Fe] 


[Till/Fc] 


[Ball/Fc] 


[a/Fe] + 


Ob 29510-058 


-2.51 


0.48 


0.28 




0.50 


-0.14 


0.42 


Cb 29517-025 


-2.19 




0.61 


-0.09 


1.01 


0.71 


0.81 


Cb JUJul-043 


-0.61 










-1.13 




Ob JUJOd-082 


-2.60 


0.45 


0.07 




0.47 


-0.41 


0.33 


Cb aOaOb-llO 


-1.85 


0.19 


-0.21 




0.07 


-0.65 


0.02 


Cb 30306-126 


-1.93 


0.36 


0.10 




0.03 


-0.58 


0.16 


Cb 30311-012 


-0.23 








0.82 




0.82 


Cb 30311-050 


-1.51 


0.38 


0.37 




0.23 


-0.12 


0.33 


Cb 30315-093 


-2.56 


0.32 


0.36 




0.68 


-0.52 


0.45 


Cb 30320-006 


-1.89 


0.60 


0.30 


0.08 


0.09 


-0.61 


0.33 


Cb 30320-069 


-2.02 


0.05 


0.03 




0.13 


<-0.62 


0.07 


CS 30325-028 


-2.79 




0.49 




0.53 


-1.62 


0.51 


CS 30329-078* 


-1.77 


0.79 


0.22 


-0.10 


0.34 


0.09 


0.45 


CS 30329-129 


-2.41 


0.33 


0.34 




0.54 


-0.60 


0.40 


CS 30331-018* 


-1.77 


0.48 


0.30 


-0.22 


0.44 


0.02 


0.41 


CS 30332-067 


-1.97 


0.84 


0.54 


-0.19 




-0.38 


0.69 


CS 30332-114 


-1.85 


0.36 


0.25 




0.30 


-0.31 


0.30 


CS 30338-119 


-1.82 


0.14 


0.29 


-0.12 


-0.29 


-0.60 


0.05 


CS 31060-030 


-1.68 


0.73 


0.63 




-0.08 


-0.83 


0.43 


CS 31060-043* 


-2.06 


-0.12 


0.12 




-0.07 


0.79 


-0.02 


CS 31061-062* 


-2.62 


0.55 


0.50 




0.64 


-0.22 


0.56 


CS 31062-050* 


-2.65 


0.94 


0.44 


-0.01 


0.92 


2.37 


0.77 


CS 31069-064 


-2.19 


0.30 


0.20 




-0.19 


-0.90 


0.10 


CS 31070-058* 


-2.29 


0.43 


0.34 


-0.13 


0.21 


-0.21 


0.33 


CS 31078-018* 


-3.02 


0.51 


0.46 




0.23 


0.13 


0.40 


CS 31083-059* 


-0.55 


0.53 


0.35 


0.16 


-0.36 


-0.46 


0.17 


CS 31085-024 


-3.30 


0.58 


0.08 




-0.21 


<-1.32 


0.15 


CS 31088-083* 


-1.99 


0.54 


0.23 




0.47 


-0.06 


0.41 



*Eu probable, 4129.2 EuII line is present but could not be measured. 

t Average of Mg, Ca, and Till 

*ikely metal rich, all lines measured > 200 mA 
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Table 19. Program Star Abundances with no reddening correction in Atmospheres 



Star ID [Fe/H] [Mg/Fe] [Ca/Fe] [Cr/Fe] [Till/Fe] [Ball/Fe] 



BS 16076-006 
BS 16077-007 
BS 16080-054 
BS 16080-093 
BS 16084-160 
BS 16467-062 
BS 16470-073 
BS 16470-092 
BS 16472-018 
BS 16472-081 
BS 16477-003 
BS 16543-092 
BS 16546-076 
BS 16547-005 
BS 16547-006 
BS 16547-025 
BS 16547-032 
BS 16547-072 
BS 16547-082 
BS 16547-099 
BS 16550-087 
BS 16551-058 
BS 16559-060 
BS 16559-083 
BS 16559-108 
BS 16920-017 
BS 16928-053 
BS 16929-005 
BS 16934-009 
BS 16934-072 
BS 16945-054 
BS 16972-003 
BS 16972-013 
BS 16981-009 
BS 16981-018 
BS 16986-072 
BS 17139-007 
BS 17139-018 
BS 17439-003 
BS 17439-038 
BS 17439-062 



-3.16 


0.46 


-2.82 


0.21 


-2.74 


0.69 


-2.78 


0.37 


-2.94 


0.34 


-3.79 


0.50 


-0.83 




-1.95 


0.61 


-2.54 


0.70 


-1.71 


0.87 


-3.14 


0.94 


-2.37 


0.77 


-1.80 




-2.02 


0.87 


-2.97 


0.69 


-1.95 


0.55 


-0.65 




-0.83 




-1.03 




-2.13 


1.63 


-3.13 


0.66 


-2.16 


0.75 


-1.15 




-1.12 




-0.89 




-3.04 


0.30 


-2.88 


0.56 


-1.88 


0.52 


-2.93 


0.58 


-2.51 


0.69 


-2.05 


0.43 


-2.91 


0.63 


-0.16 




-1.61 


0.63 



-1.10 

-0.53 0.16 

-0.02 

-0.17 



0.20 
0.32 
0.21 
0.13 



0.67 


-0.09 


0.42 




0.41 




0.58 


-0.26 


0.29 




0.40 


-0.38 


0.50 


0.03 


0.55 


-0.31 


0.37 




0.57 


-0.20 


0.37 


-0.34 


0.36 


-0.23 


0.58 


-0.20 


0.60 


-0.03 


0.26 




0.59 


-0.22 


0.40 


-0.19 


0.81 




0.51 


-0.35 


0.25 




0.40 




0.39 




0.58 




0.44 




0.40 


-0.19 


0.47 




0.63 


-0.40 


0.49 


-0.28 


0.33 


0.11 


0.11 




0.05 


0.29 


0.49 


-0.24 



0.32 


< -0.54 


0.34 


< -0.58 


0.87 


-0.18 


0.57 


-0.14 


0.27 


< -1.72 


0.49 


< 0.09 


-0.10 


-0.78 


0.45 


-0.42 


0.41 


-0.19 


0.39 


-0.15 


0.34 


-0.33 


0.57 


-0.58 


0.08 


0.11 


0.15 


-0.28 


0.42 


< -0.36 


0.61 


0.28 


-0.75 


-0.56 


-0.26 


-0.68 


0.21 


-0.96 


0.31 


0.35 


0.47 


-1.00 


0.54 


0.26 


-0.39 


-0.48 


0.38 


-0.40 


0.02 


-0.65 


0.50 


< -1.39 


0.36 


-0.75 


0.49 


0.29 


0.42 


-0.07 


0.37 


-0.27 


0.57 


0.11 


0.26 


0.20 


-1.67 


-1.19 


0.36 


-0.17 


0.45 


0.01 


0.50 


-0.07 


0.06 


-0.73 


-0.76 


-0.16 



-65- 



Table 19— Continued 



Star ID [Fe/H] [Mg/Fe] [Ca/Fe] [Cr/Fe] [Till/Fe] [Ball/Fe] 



BS 


17444-032 








BS 


17444-055 


-1 


29 




BS 


17446-025 








BS 


17570-090 


-2 


66 


-0.17 


BS 


17572-048 


-0 


71 


0.34 


BS 


17572-067 


-1 


15 


0.71 


BS 


17576-002 


-1 


52 


0.63 


BS 


17576-071 


-1 


84 


0.39 


BS 


17577-054 


-0 


29 




BS 


17581-042 


-0 


49 


0.30 


BS 


17581-052 


-0 


66 




BS 


17581-093 


-0 


10 




BS 


17581-101 


-0 


07 




BS 


17581-113 








BS 


17585-080 








BS 


17587-003 


-0 


57 


0.28 


BS 


17587-016 


-0 


40 


0.50 


BS 


17587-021 





87 




BS 


17587-099 





71 




BS 


17587-118 


-0 


24 




cs 


22166-016 


-2 


52 


0.59 


cs 


22174-012 


-2 


59 


0.91 


cs 


22180-005 


-2 


09 




cs 


22183-031 


-3 


00 


0.88 


cs 


22185-007 


-2 


68 


0.39 


cs 


22189-003 





30 




cs 


22190-007 


-2 


14 


0.23 


cs 


22880-086 


-2 


74 


0.23 


cs 


22883-020 


-2 


16 


0.36 


cs 


22890-077 


-0 


72 




cs 


22893-010 


-2 


51 


0.25 


cs 


22944-032 


-2 


77 


0.61 


cs 


22949-029 


-1 


90 




cs 


22950-153 


-2 


42 


0.84 


cs 


22957-022 


-3 


05 


0.56 


cs 


22962-006 


-2 


33 




cs 


22963-004 


-3 


22 


0.31 


cs 


22965-016 


-2 


65 




cs 


22965-029 


-2 


61 


0.44 


cs 


29497-040 


-2 


87 


0.55 


cs 


29502-092 


-3 


16 


0.54 



0.59 


-0.15 


-0.45 


-0.70 






0.01 


< -1.71 


0.33 




0.39 


0.02 


0.33 




0.35 


-0.28 


0.54 


-0.22 


0.38 


-0.09 


0.42 




0.49 


-0.14 


0.24 


-0.07 


-0.38 


-0.28 


0.11 




-0.22 


-0.25 


0.39 




-0.84 


-0.40 


0.09 


0.17 


0.00 


-0.05 


0.06 


-0.17 


-1.07 


-0.57 


0.22 


0.09 


0.16 


0.04 


0.22 


-0.19 


0.34 


0.01 


0.09 




-1.04 


-1.05 






0.39 


-0.82 


0.16 


0.19 


-0.42 


-0.44 


0.29 




0.49 


-0.27 


0.57 




-0.01 


-0.94 


0.13 




0.58 


0.04 


0.40 




0.25 


0.34 


0.28 


0.04 


0.40 


-0.69 


0.00 


-0.05 


-1.04 




0.15 




1.17 


0.92 


0.04 




0.14 


-0.83 


0.43 




0.40 


-0.51 


0.74 




0.13 




0.21 




0.54 


<-1.03 


0.25 




1.06 


-0.62 


0.17 




0.06 




0.44 


-0.17 


0.22 


-0.52 


0.44 




0.32 


-0.93 








< -0.41 


0.34 




0.33 


<-0.51 


0.35 




0.63 


<-1.10 


0.43 




0.82 


-0.08 






0.47 


< -0.90 


0.33 


-0.05 


0.26 


-1.12 



-66- 



Table 19— Continued 



Star ID 


[Fe/H] 


[Mg/Fe] 


[Ca/Fe] 


[Cr/Fe] 


[Till/Fe] 


[Ball/Fe] 


Lvo zyolU-UUo 


-I. (0 


U.o / 


U.oo 


n on 
-U.zU 


U.zo 


-U.Z4 


Co zyoiU-Uoo 


-Z.OD 


U.oU 


n OQ 
U.zy 




U.4( 


-u.iy 


K^o zyoi i-KjZo 


-z.oU 




U.oo 


-U.Uo 


±.U4 


U. / o 


r^Q QnQfii fi/iQ 
oUoUl-U4o 


-U. / Z 










1 1 o 


oUoUo-Uoz 














Ob oUoUb-iiU 


-Z.U4 


U.zo 


n 1 y1 

-U.i4 




U.oz 


-U.oo 


Ob oUoUO-izD 


o n7 
-2.U ( 


U.4o 


U.iD 




U.Uo 


-U.O / 


Ob oUoii-Uiz 


-U.zo 








U.o4 




Ob oUoii-UoU 


-i.DU 


n AO 






U.zD 


nil 


Ob oUolo-Uyo 


-Z.DO 


n QO 


U.oo 




U. / U 


n c;o 
-U.oz 


CS 30320-006 


-2.01 


0.65 


0.33 


0.08 


0.12 


-0.59 


CS 30320-069 


-2.08 


0.08 


0.04 




0.14 


-0.63 


CS 30325-028 


-2.83 




0.50 




0.52 


-0.41 


CS 30329-078 


-2.39 


1.31 


0.32 


-0.16 


0.06 


-0.46 


CS 30329-129 


-3.03 


0.72 


0.54 




0.30 


-0.90 


CS 30331-018 


-2.09 


0.63 


0.36 


-0.13 


0.33 


-0.24 


CS 30332-067 


-2.11 


0.88 


0.57 


-0.22 




-0.40 


CS 30332-114 


-2.26 


0.53 


0.37 




0.40 


-0.31 


CS 30338-119 


-1.96 


0.21 


0.33 


-0.15 


-0.27 


-0.64 


CS 31060-030 


-1.74 


0.75 


0.64 




-0.07 


-0.84 


CS 31060-043 


-2.15 


-0.10 


0.15 




-0.07 


0.77 


CS 31061-062 


-2.73 


0.61 


0.50 




0.57 


-0.35 


CS 31062-050 


-2.86 


1.01 


0.54 


0.09 


0.94 


2.36 


CS 31069-064 


-2.25 


0.33 


0.22 




-0.19 


-0.92 


CS 31070-058 


-2.37 


0.47 


0.36 


-0.15 


0.20 


-0.27 


CS 31078-018 


-3.17 


0.58 


0.49 




0.16 


0.01 


CS 31083-059 


-1.62 


1.26 


0.67 


-0.12 


-0.45 


-1.34 


CS 31085-024 


-3.38 


0.58 


0.08 




-0.21 


<-1.32 


CS 31088-083 


-2.38 


0.71 


0.31 




0.29 


-0.37 



